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[sworn mi*£im2o>£&z^u, 

ft. iO-onlAlbGal-bN (CC'C, 0 < b< 1 ) 
ttJF 2 <7> n StS J: t>Sl4S^ fcSt ftfctiSfCRt* *E> 

£wej* orre* ^>nfc p 9£ffcfo¥*fltf»&* * p sl 

[■#13] imSi^l^nl^^-; K9&**. 
gK'300*>^ r p - AJ£Lb<E>^ 2 £ £ c £ £ 
ftia^f i 5 fct* 2 ccs«^9f bfe^ftft* 

[■MT4] SUfcJ:CJ«20£ffl£WU * > 

Pffl2£a>»fi!i. 

*W«, 30 

, Ga„, N <CCT\ 0 Sx< 1 > frktt&m \Q>p 

*z*?? vm. 

tl. J^pfflAU Gat- t N { C C *C, 0<b<l) 
24> p 9»<fc 0 *>S14»^ & SmfcttSK«tt 6 

SH 1 . 40 

£ffi«ettl/CRt*&nfcn9l n„ Ga,.. N <CC 
m>m.6] n3B*(l**iMMi^. » 10119*^ 

[B*f7] n9Mffctt**SHM#. Bi^ni^ 
? KSinS3>^i? MI&4>HcCfi9A I. Ga,. 4 50 



«H2002- 14 1553 
2 

N (CCC, 0<a< 1 > HWJUaona^? K 

js* z mem*, zct ^4*is<b ? &ittm6 t>cmm>w. 

SPC 3 0 0 * > ^ h a - LS&±.0>m 5^Wt^Ci^r 
ttM£?&f|MUgi4 «Cl*b ? ©l-m* 1 HKiaftPM 

[■3K3I9] atttmona^^? km&jp, * 

s&sttaoM i ©Offices u raw h ntc n 9*f Mi* 
«SttJS<osr2©MtctSt/r»:^6n, 

n. Kl 1 OpSHJ: «J t**^o t ? «W 

Her: d ty&tkmfrZfiititctiL&tcmi 6n, *opac 

aN4>l/< iiA 1 Ga N^4pS3>^ h@^<i 

^Stc^UC^^n. ulinGaN, GaN*>l/ 

[ H*3« i 2 ] n 9ttf HSMNMM^, n^7 ?K 
S J: 9 &ii(t|^ &**WtefiaiK 6n» ^ n 9G 

m*mi 3 j iKopi^ ^m iot>y 

m&m 15] ^ ! feJ:^2^Si^Wl/. 
a»., N (CCT\ 0<r<l> *>*&«*14)n99 
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3 

> K ? ^ £ ¥nr £ n fflkf MMMVffe* S> * * £ 2 <*> 
P.mtztv FB. 

fccfctfft?Sf*B«>2ir2 (MEEKSSW^nfc p aaibfc* 

1 ig*f 16] p atMlfc«3^S<*^ p SL A I G a N ^ 
6&-&PS1 FJs£. piA!GaNtl/<^Ga 

[§g*jfi7J m\(K>\\m*?v v i 

[15*118) I2^>nS^? KB**. 5 0 0*> 

[lg*3f 19) p 5? ? v KB**, 1 0 0 * > h a 
- Aia±£>>?<? £WT&C lev 20 

& a SffltfUM^WM. »«teB<03§r 2 ®£ffi± 

CClfctf fSnfc p £ftfbM£WttB&«?&4M*f*IMtt 

Zfitctt i/ risrci ^>n, .'lu^Ai^y l» * a * 

i . MOT 1 0>p 52 5? ? v KB J: 0 ^teS*>6lStt&{i 
fifcBW&n. !»1<PpS*?7 KBJ: 9 

ttpm<»mm¥m{b£*>%2>m2<Dp*!L9 ? ? kb* 

[1S*3S2 1 3 Ml fcJ:C«2fl>£ifi&Wl/. Hpr>* 

> i^Ai 'J * A £:*^f kSfc^gf**: SSt £S-^ 
*Fwffi<W5ttB, &>5i£!g<Z>M 1 cj>3EM±tc»i 64a 
fcn3ttflA¥«ffcfl, te«fctm*SttB<E»2<Z>£ffl± 

«c»^6n&pa*fk^»<w*^* i i £ «(*SiBli 40 
^fl^ t ttnBfefMri&WfcBI*. »aitB®»io 

tf n SUf Ull^W*« fc& n SLG a N J: 9 1 0> n 

B*<?7Ffl&. tt»l©ftB*5? FBJ9&*gttB 
^(BnfettB^KWfen. ^i(Dnl^? F 
B£ 9 F*> ^4WnSf2©na^ 

? Kii^to. ttp&&fbfejNM*BI*. s&SteJla> 

£ p S«f &8s*»f* J: 9tt*fM0>pa??? 

FB£, tt»14>P&9? ? FBJ: 9 ti£ttB*>6flEn 50 
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*a«fpa««lblMSa»f*<#:9ft&l|l2«!>pffl^^9 F 

[ii^2 2) B10n9^9? FB9K, 10t>^ 
X ha-AfcLh. 1. O^mWT^^^Wt^Ci* 
^i3<L^&S**f§2 1 CCK«lflr>SSfktt*«#^**-7- 0 

[tt*B2 3] Il^pS^? 10t>^ 
Am-ABi. 1. 0 jufl^TOilS^Wf^Ci* 

«a&?*tt#!ji2 o fri»u2 2«x»rn* 1 Bfc&tt 

[B#B2 4 ) Ml <*>£®fc XUmtoZMttO* 

at* *>nfc n 9« f M*N£«f*B, fe 2 ^a±oc 

SStt 64afc p M(fc^**f*B*WT ^*«l*BIBt»3t 
S*nS*ffcto¥«f*Bli* SrSflB*>SS 1 

tr n 90tf Wt* fc** nSLGa N*fc It J: 9 a £ JIT 
l&nB??? KB<t, »mi<l>n&*?v FB«fc9<> 
?Sl4B^6»ri3rc{iB«c»* ^n, ^nlG a N* fc 

9flc**2«E>nffl^^5F KB4*d*. fepS^lb^ 
afff*B{*, ttS14B«>^2©^Bcc»Ut:ag:^6n, * 

->r ^ ^ - $ a £ # y o a £ p mtf MM£«# J: 

aN^fcit^^t^^t^yOAi^StfpS^fk^ 
W*<fc*)**lll2«>pa^^? FBi*d* t tt^lO) 
p3^9?FB^ 1 ()t>^ho-aih. 1- 0 

mem** 

5 ) HttB*s. 1 0 0*> h a- 

t %4»tt i -r ^> sfcwr i «: c » i/ 2 4 oct »rn* i nitcis 

MMHMlfWJ: 9^^^Bt*fk«9*^(*J: 9 

6 c <l *4$afc<t -r ^s#^ra ivi4/2 4w ■ma* i 

[lg*3S2 7) ?S«iB*!. ✓>F-^<D*><D'C^i# 

[|g*^2 8 ) &14>£iSfcJ:PfP24>£9€:5U 
is*r>4^*>i>Ut*W 0 Ai«r^tf»kft*S(*«:€l^ 
f ^B^#^SiScr>>SiiB. ttOttBOB 1 ©Sffi-btC 
»**nfcnSSfWj¥»*S, fe<fc^M2^ffi±cc 
a« 64afc p SS^fk^^WS^WT ^^Stt®B1i3i 
«:Bit, a*nS2^fk^^i*Bli, l^i^iil^ 1 <D^ 



http://www4.ipdl.ncipi.go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/. . . 1 2/2/2004 




5 

<&£lkfa*Sf*cfc *) 1 On *s>* 5 ? F®*£*, 

»pBBffc#MKWMW:. 

OKf b«MN»tt <fc QtttmiOptBL** v FS £ . 

KB J: 0 «>KfttJI^^NinA:ttBcctt 
J^7**^0A4*J:BWiJ9A*£«rpa4D 
»k«*a»#J: 0 ft£B2 O p B £ ^ ? FS t 

$t>imm i <ona* 9 * fa* 0 igttsa^itenfc 

mi htitcn mmtm^mm , * a t« 2 o^asi* 
&,nmmtmmmfcf£it. mmM<m 1 oil 

<*>»kU**isf* £ *j ft o p a ? 7 ■? \m t . tt^r 20 

S%«ctt»2©pa^^* Ffl J: 9 4>8ttB*&ttnfc 

(m&&!&2ntcpm.G*N£*)tj:zp®.x>z?i-m 

[i§30E3 <:• ] #f£S<Lffll<Z>na^? F*<fc#, 
&ft-C3 0 0 h a - AfcU:<£/I3 £WT* C i 

30 

[ is*:® 3H n ask* b&¥mttm&* a 1 ® n a * 

9***2«[>na*9* FB*3&K£*fC 

* <£ bwbs 2 8^t4/3 0 »-rn*» 1 mccsttiHtf k 

[at#3«3 2) i£f£B£3U4>nB?7? FB£B1 
0>P&*yi> Fmt*\ atK*3 0 0*>**ho-A 
JgLtttJi 5 *«T & C <t <t ^ * ift&v 2 a at* o 

3 1 ©i*rti* 1 mc£z±fr<Dmtto¥mft&itm i to 40 

33] £T1 fo£Cm2<3>£ffi£Wl'. &^<y 

& n BSf fcfa* W#B , 4(5 £ tfSftf 2 ©£B± 

ccgrii ?E>nfc p a£ft^WM*OT&4£WtfllBW 
ttnB£fl4fe¥$W£M:. K5ttB4>J|ll0> 

£iB^tt orertt ao-f A<t # y * a£:* 
* «i a£f fafli* Wt* ^alOaNct: 0 ft &ff l <*> n 
B*<?? FS£. &&l<DaMfiy? FBJ9&t£ttB 
^6|BnA:fiS^a^feti. SOi 1 comfit 9 ? FSJ: 50 
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4*832 00 2 - 1 4 1 553 

•)*>*& ft JO F** y^W^SSSB^nB*** F 
S<L*»&, Sfcfc, S&pBBfkftMMSW*, piGa 

[ii*S3 4] SFl<&!ia*5sr FB#, 1 0*>2f 
X h n~-AJLtf±. K 1 . 0 fi mWT^^Wf^Ci* 
4»flft£?&tt#'Jt3 3 ccsaSJtosffea^ftftft*?* 

f^B?#^ tt&CMitHI. HStt»®» 1 $>£as±K 
as«6nfcna*fk**«f*s, fe«fcW2o^aa±cc 

atta^ sfthftiiUKcni f=>n, iO-o n ac a n * fc 
itr^^^^Ai^ «?Ai^tf«i S?ilfk1fc4^# J: 
«)ac*»2«E)na^9^ FH^*». sipsi^fk^ 

•?ft*»i«5>pa^^? F»*d*. Kari opa^^ 

^AWU ^Ai^tf^k^«f*cfc0ft^S^#^ 

aafk«s**(*B, feJ:CJ < a?5liJ2CC^2^®Jitcg& 

f k^^«<*5 fci*nilGaNJ:0^S(!<OnI^7 ? 
F««d^, 

g£p^ilffc^4^i*Jstt:. »attS©*20>iiBK:»l/ 
Tf^sssn, ^or ^»?Ai^ 'j 9**3«r pa* 
fbB*««:j:0Ja*3ari«:'pBB, fecfco'5^i<z>pB 

J:9ft*»2©pBH«:StfC£«*»£r&*fk«l* 

*S«?S[fk«5*W*J: 0ft^#^B<bBffcft«5f*J: 0 
ft^P$l^ £ l/t^^^SS^pil^m,^ 

^>c 6««tt^r«ffi^n2 a fti* u 3 6 4H»rtu» i 
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[ o o o 1 ] 

(LED) , U-*?y<f*-K {LD)^fi^* 
[ 0 0 0 2 ] 

**LED, LD^^ft^WtWit'C ! n 
Ga N, A ! GaN, Ga N^Sfb«*«it*5«g«S 

fcffBLED. *»feL E DaWMftSn, -Tw^^U 

[ 0 0 0 3 ] C^^COWS. #«feSS£filfcfo¥«frL 

lAlGaNct:^^ni^7?KSi, nllaGa 

* K»±, pSGaNi:O^I>P^>^ni^i 
iXSSSnfc»S*W<./ % Ct^ 0 jSttSCCJi, S i , G 
e &<o K t-p^fcJ: tf/S fc Z n , M tr *2<OT >? 
t^3?^WK-7$W^^ Cfl>LED*«> 
l^i^mti j n G a N<7> I n<Dttm 

git £ C i tc£ 0 , ftft*»6««Ht*$ -C&ffcS & C 

[ 0 0 0 4 ] ft*, L DjR-FCM^-Ctt, 0^*7 
C*»fi#JM3JvCt'*, W^J*«H¥6 -2 l 5 1 i 

COLDS+lt i nGaNJ:Da*tfJVl 00* 
> ^ t- P - A OTOSttH* nlGaNitp^Ga 
NHiKJ:»)*»l/, <**KnS!GaNJIfcJ:tfpa&G 
aN@<D-en-e^±tCp§5A ! Ga NJsfcJctfnMA 

a i Gzwm&imoy&mtuxftmi'Tt,*'*. 

I 0 0 0 5 ] 

jis nfc c <t k o , a * xm±# 



(5) 1MB2 0 0 2- 1 4 1553 

[0006] ft*, liffc4M^#LD*-y-l*, I3ia4$B3 
¥6-2 15 1 l^tS^iatt^nTC^J:^^. ^> 

Oft® V,-*?m%WriLZ> L DX^«A*r d 
&«^ftr*5S©*(Wl^(*»^ : P€:««'r C 6 ft 

[ 0 0 0 8 ] 

Ga Nr»JlW*i t *>^. cn*£^p«S 
Ci(a^ r^>m^^6^*^ I n G a N®^> 

[ 0 0 0 9 ] £ DAttftKi*, -**m<Dm 1 OMifitc J: 

: <m®, smwmv>n\<o&mK&\sxmiz>t\. 

nSIn, Ga,., N (CCf, 0<j<l>^W& 

^en&fiLSKiawbn. «on»A 1 b Gai-u n 
40 jb. i*^2 on mmx^^>vmmiPhmntc<m^M 

hft. ^nlGaNW^6n^>^i7H. fej: 

[ o o i o ] ccx\ pmmt®&m&m& % rittno 
w 2 (ozmtcm o xmv zntcp ?> u 

fcftBft&ttfiK: W* Wcp^Ga N^b(./< iiA 1 Ga 
so fc. &HtmtBl<»n&**? KSid\ ^C300 
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[o oil] *&mv>m2<Dfflmic£ti\z* *i 

, Ga,o N iCCX\ 0 ^x< 1 > *-'£tt£.3U<7>P 

0<b< 1 > •frhUZ> j m2<0p*Li>? ? PS, K#24> 
p 3W J: 0 bfSttli^&IIBtlfclUKRW &n. p 
IG a N*>l,<&A ! Ga N*»?E>fr£ p£!^ £ h/B 

[ 0 0 1 2 ] C c X\ nS»l**IIM^, m±mo> 
mi<0£MKi&lsXmW*>tifcn&l i\ m Gat.. N 
(CCX\ 0 5w< 1 > ^«^»lC0n9JB«a&C 

9 KH J: 0 ^SttH^*>*nfcttiaK:S»W'6nfcn 
*2Ga N^6**n*2L^>*i> hS£Stf C <t#*C* 

<CCT\ 0<a< 1 ) ^V&lf2<Z>n£L£-7 ? PJs 
^3@tt&£S? 0 * fc. fgteJIiSI 1 0> p ? ? P 

&%m\±M <Dm 2 <d±m icifeisX&iihti, a^r* * 
oAtw vAz&tf p mmtm¥®i*&bttzm i v> 
em?? ? vm. s»i©psusi:D4>>sfts^6jitn 

fcfu^cgWbtt, 5^BlCC'pMJ2^D^7:*^^<> K 
+>5>7*€rIU. ^^r^5^0^<L^U OA£§tf p 

n. ^ p S1G a N t> l< i^A ! G a NA^ pi 2 

i o 014] ccx\ nmmt®&mt*mit % ffltmv> 

WKO^m^Oxm^^to. nllnGaN. GaN 
4>b<iiA ! Ga N*>j=>&£n*2^* ? PS&£&C£ 

js<£ o 4>attWd-&*nfcfi»K:»t^ 6n, ^ mac 



(6) 4«R9 2 0 0 2 - 1 4 1 5 5 3 

10 

£-7? Hit*, i 0<)5f->^AhD-A^6l JtimSX 1 

[0 0 1 5 3 S*>ki, *£W<^4<B»JfflicJ:*«& ^ 

i«gttS^i©*M^»Ui:SftW6ti, a*? In, G 
au, N <CCC\ 0< r < 1 ) *>6a&*10n&* 
? ? Ns, SftW 1 <Z>n2a*2 ? PJS<fc 0 W§ttS**&« 
ftfcttBKSEtt 1 o>i\Mt? ? v KB J: 0 

v*824>n£!£'7'7 PS. tt*2«)n&??? KJBJ: 
B»e re* ^nft: p MMfb*3*«i*Ja £ ffl* & c <L 

[0016] c c t\ p SSSf M^Wrtli, p §3 A ! G 
aNa»&<r*pffl*5* pi«AIGaNibt/< 

20 -AtLb0>»S«:Wr*Ci^«f*U<, IT 2 

^ 9 pal*, 5 o o * > v v-Mxt<z>m$ 

iCWIUs p*9*K«*, 100* 

[ o 017] *-^mo>m§<ommc£to\^ m \ 

cd^ l ©^®-fci<:S&;W ^ttfcn MMIfc«3#«««. J: 

£>'gjfgfi@<D^ z o>2m±tcmt ttotc p 9sib«34^» 
T>m~ojuLtf*)02**&t*p a»f b***(* a o 

[ 0 0 18] *^C0M6<C«®CC<fcnJ^ ^ 1 ^J:^' 

CE>m l o^BLLfctttt €>ti3fcn aAfbtt4£WMI. feet 
OlSfai@0^ 2 cr>±®±«:Sft w fetift: p ^M{fc«3^« 

IGaNJ:*i^^l(Dii§2^^? KSi, S» 1 <*>n 

^^^^ p@j:9*>>sfis^^anfci5g4c^6n. 
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? fs * o fefsfflgjfc&fBttfcttBA: w* ^ i 

<7>P§3* 9 ? FSJ: 0 F*> * 7'^0, 

# »J * A*^fr p SSOMf US^fflt: 
«*0JQt**2©P«*5?FJB± «rS«? C <t <t * 

[00 19] CCT?, *l©nffl*** FJS?>V 1 0* 

[ 0 0 2 0 ] *^03ft7 ©fiBHtCcfctll*, M 1 
fc<*:tfafl 2 WU frr74>i>*fJ*t#VQJ*t 

ft?S1±J£4>& 1 ©^jB±KWt knfcnasik484^<* 
/2 . J: 2 0?=£®±K &nfc p SLSf k43*«(* 

■«irr^««tmjHia«*ii« tt!iMfkis*«fw* 

> t> ^i^' »J ^i4g«?n aaftf Wt* fcte n 
! ©nStt* 5 * FJs J: 0 iafta^6*nA:iiB«g9:W 
&at> n ffi*f ttt^iSttJ: o 2 <o n a * * * FJS 

**a#, »psSHbft*wwsi*. 88si*js«>*2g> 
£«£*H/TRt* fen, ^or.'i *~*JLtff*}*'?jLt 

P 3ffi3tf t«*»# A OMIlCEJ.pS^? FJ9 
<t. 1 <Dp2?* 5 * F»Jfc 0 <>iStt®^^(Btifeli 

ear &n. *r> piGaNS fc& ^ ^v*>ut*i y 

-5 A £ 6£tt p Sfll (UH^ J: 0^^2Op§2^ 
* FH±*d*. sariCEJpffl*?? FSI*, 1 0*> 

js. M^s^ai^^&^pttiHi^tt 

A *a * * ^ n 58<Z>3f k#J* W* ofc 0 * I 

5 ^ 0 A &a £ t, > p 9«>*f fc** 0 & 2>W 1 
©pS^7^ FS<fc, st^lOp^l^^^ Vm£*)i>sk 

J: C JWJ 0 a £ a p 9®£f kffirfSWJ: 0^2© 
p9*?? FB£*d*. 2?>tctm\0>n&.!?7? F 

J: ni^> * 2 h HfidCrC ^ ^4$SS £T *Hfk 
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[ o 022] 4^0*9 onbcj:***, & \ <ozm 

Js. 4dJ:tXB2©^a±«:iftW^nfcpMf(:«*«# 

^ S ^ -5 A&gi n §3C'Hfk^?*^i*i: 0 £ £ir 1 

10 A 5^ -5 A & a f * ^ t * p S©Hfk«»**» J: 0 ft 1 
copSi?^ ? F»i, »^1<Dp^^7^ FJs^:D^^ 

xwjw ju * a-tr P sa©*ft**^(* j: o <t * m 2 <?> 
[0023] ccr, \&imtm\<o\\m.^v <>? KH<t 

20 Ci^SUs Sfc, aS&tfMt^WMtt. ^l<^> 

n. ^^Ai^^ a <t * ao n ai©*fkft 

l^pl^^ FJliii. £ltr'3 0 0*>^* he- 

[ 0 024] *£mwm 1 owBiiHKcfcnw, * 1 fe jfc 

t>'^2<7>^®^^l/, ^^>*>-5Ai^»J A£Str 

U^*>t>Juttf*)f> ju « acr n attf bfM^I* * & J* 
niGaN^O^Il^nl^^ FJS<t, U^l^ 
nS^? FS«*:0 4>attS^^»mc{iigcc^6 
n. ^l^iS^? FUJ: F=t r *'fl 
7W412©nS^? FSi^a^ $6i<:, ft 
pH«fc**W*l*, piGaNJ: 1 )^^?^^^^ 
40 rs^^trdi *««iT^ftfk*4i WftjW-r^ 

[0 02 5] CC*C, MlCC-n^l^^^ FJStt. 1 0^ 
>y*ha-AlXk, 1. 0inn^TCC^$^WT^>C 

[0026] i i ommx £Mt, m 1 

i^atrMffctt^tt^aa-r^fi^tt^atoffifli 

«ftS, ^J:^20£ffi±(C»^6tlA:p^(b»¥ 
50 «f*^^Wf ^¥«<*m5w3i^^^. ttna^fbft* 
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«f*ati, ttsgttso»i«>^aic«ut:g»:W6n, * 

WJfeft, ^iiSaGaN*fc«T^5^0Ai^y 0 
A L &&t* n S«{UlN£«lt J: «7&&!H20>n9*?? 

2©£fficcsfct,rssw , fe*v ^w^-^Ai^yo 
a& *atr p 9*fUJi*WI* J: 0 fc*SS 1 tf> p S * y v 

hP-A«±. 1. 0 w fflyT<0J?3£WT*C<b*ft 

[ 0 0 2 7] Sfc, 1 2<ZHMHKJ:*U* * 

£t**ffctt¥«f*J: 0 te£S^#^mfi<D>S*£B. 

4^f*S&WT£4«<*«B«i£&f**., StnSiftft 

r^st^ n, iO'O r ;u * ^. * a <t # »j * a *^t? r> sis 

ffctt*«#i:5^*3Sri<Z>p3W, *»<J:CXtt»ltiDp& 
S<fc 0 fc«tt*fettnte{ftBCCKft* ^nfc PlGaN 
J:DJa-&»2©paaS*S«?Ci*«»i^*»t«J* 

[ 0 0 2 8] *^tCtec^C, attBi*. »S 1 0 0 * 
>^hD- A«T«>#^B*> fete* 

a ^ t«f fcfl^NW* 0 te *#^B <t ft f fctt*«# 

J:0te*ttU^^fRJSt/Tte*»£S^Pmfi^tt 

[ 0 0 2 9] *S3B«Cfc^C, iitiBt** s > K-^flD 

C £ L/^». 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] m 1 ti, t^no- fl^KJ:*SfM&*?» 

[00321^1 icttmittom&it^itm?- 1 o t*. 
>§teB i 5 , «Fcc«ttB i s ftPiM-c^tv** i 

©nS^^ti KB 1 4 *J cfc^p^i?^ ^ FJB1 6#>fete 
??7§1 2**<fcD'n2a:=0£* hBl 3^rC'C, s 

Si i±cc»*fenrc**, 

[0 03 3] iSttJIl 5i*. *>^A£#y*A±4 
^t?£ft4fo4^f*ti, I A. A I. Ga,.,.. N (CC 
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X\ 0 < m< 1 . 0 £ n < 1 > VttcTC Z> 0 & 

Wff*0<Wt. rgSUS 1 5$i n. Oa,. ( N (C 
ct. 0<m< l > ?&Sft&ttlft4 £ mt6«ifir*' 
*. 4>2>0A®tut, rte*>fe«wcfew*m«>fl* 

* C i CC J: 0 , ftftft - -CGWWE****: 
IWcfc^KJO K^+^fcgiiaeii&'C**. te 
fc. UT<D£tttt:fct»r. s£i n B Ga... N <cc 

■c. o<m< i > 5feii^c>25«rfe^r^$n*sffc 

10 [ 0 0 3 4] rgteJS 1 5 f*. S3 L #Fmik<K>i><DX'ih 
h. tgfig 1 S£S^Fm&K^£C<ttCj:0. LE 
DR^PCabn. LDawc&n, SBTJMmun. x* 

[0035] *wHK*ii» , c, *TWF*»»<ti*. <m 
[ o 0 3 6] ms^Ftm&tit. #^mi*m-$m 

CQHttB <^tet>*>, *-^etiU0l n 

GaN^fete*) €:Hfl)J'CWwT*2-x?>^7'^ KJBsW 

[0 03 7] ^mS^P^a^li, ^RBiPi 

^■cc-S^fwBw^ii, ioa>ifi^Bica>l?tiiB<7>M 
t«c»wfen& (2^) #pat^6te*3B«3i* 

fc«lo<^>^Bt-e<?>ii««:3ftWfenfc (2oco) Pi 
30 SB£*fete*3H«£'C*»J&&. ^ss^#F4iii 

tc4ai^r, pflPto2^«4Bi*» ■en-en^^B^fei* 

ii. Stt?SttB«:Mfl9 1 Ci^^*2-7CD^^7 
Aiatf*(fcttl*«# <*t£ 1/ < t* I n G a N > X'Hm 
40 * U < li, i n G a N } -CKAO, »iM«rftco*ftte 

[ 0 0 3 8] ri^Js 1 5 i*. m-S^ #^«3&cr>»^'C 
1 0 0* > ^ h D-AWT0>l¥$fe:^ 

^ h Awroif $K^«aea* i 5 0 y 

50 S£?rr*C£#$feCcat£<.,<, 50*>«hP- 
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it. a00*>yxl^D-/JBLh«)ffS*1W*C43!l« 
[ 0 0 3 9] ^-S^^wji, ^IS^piiai^ 

[ 0 0 4 0 ] SttB 1 58: K^-^»BifeJ:2X/*fc« 

✓ > K - ^oWSffl* J: 0 fe'O FBB#WHBfc* 
L/fctSttJBt*. **G»o KBa»bZ>fcr- *> 

J!3:*«Wtc A*. ri? 20 

to* K - -7" isfcKttJI *rf# <fc * ± f £ «#, attKO** 
[004 1 ] t/*»Lrft*6. **W«CM*rtt. i£ttJ3 

5U^ 0 £ fc . y > F— * ««ttJl £ IW 30 
[ o 0 4 2] tstta i 5 ©sp i cr>^ffite#or§srtf 6n 

U»M10fta^5? KS1 4ii. << 

G a £3r tf H< k«^«#i* . £3* ^ 

it. silin, Ga,. t N (0< j < 1 } tMf^>C 
£a4Ubl»« COin, Ga,_, NtefcC-T. jOii 
li. 0<jS0. 5©«lPJaKi^lU^- 

ttasaartcs < ja , n sa * ^ * re itr 

jftli. £&fct?*t,<l*0< j aso. 3. 
«?£0<li0< j £0. 2©«Hrttt:^. so 
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[0 04 3] »l©na>5? KS1 4<D**>J 
raSSii, ixi0"/cffi' -ixiOVcffl' <0 

«Wi«c*o, ffcfrna***FJsi44w**i>rifcfc 

[0 04 4] ^i(Dn^^-; FJB 1 4W, *0JVSC 

KDna^^? FE 1 4K. $6^^icr>n§2^7 v 

&2ltA tc J: o T , P^vfOfi*. O+T < U h V*> 
Jicc tyftrttcJ: 5 tc. IniGa 4^Cf «b»*« 

$t?^<DtCW2S'C*)^7!>V 3 0 0 h 

a - AliLb<DJ13 KUBflW * C t IC£ *) % mtti&lJ** 

[ 0 0 4 5 ] riteJs 1 5 <Dm2 O^mimux^^in 

$ti^>o *©<fc^^«bBM«IW«*. ^!n« All G 
a».,., N (CCr% 0^s, Oit. e + t S 1) t? 

[0 04 6] lit. l^-^T^r (CI, Rffi, A 

BK&tr} > SiC <6H-SiC. 4H-Si 
tf. ) , Si. ZnO, GaAs, ^t'^JU {MgA I 

2 04 % ^oc^oc- < i i i > m> , GaN, mimmm 
[ o o 4 7 3 Sfg 1 1 ircwrt^n-ci**^? ^ 7 s i 

2 tt. MS! l i^ittr^sn-safkte^ttJS^ 
♦J. ffl*l*GaN, A IN. OaAlN9«cj:D»I* 

>^hD-A«>J5$(CBfi£$n^ ^Cfc, MSI !^ 

C^Zn CXDcfc ^ vW+C^^ntC^ii^. * fcS 
Si l^<D±^*Sn**(fc^MH«#ttt+^l/ 

rc^ii^cct*. cw??rii 2*m^$n*tct*c: 

[0048] ^^7t@1 2±frCit. ^l(Dn§2^^^ 
FBI 4KbJ$t/TnS:3>$* httl 3**^3nr 
C^>n§2^>^ ^ h*l 31*. GaN, AlGa 
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f£. i?*>^KJ:»j£W3nfcn§!:3>£ * hB4>* 

[ 0 0 5 0 ] n 52= > 5? * hS i 3 tt. O a N-CHMW 
8±<*>J:9HSfi«l>c«f---$ = > 

«>. «<J>±tcs£^$Hi^ia>nSL^^? FBI 4*K> io 
[0 05 1 J SSfc, n&:3>** h«i 3<D* + 'JTj* 

jc^-eottmi brew t ©ttTtttfK^Hl*«>ttT 

»±««iS^^. 5 x 1 0 1 Vc m J -5 x i 0"/c 
[0052] .m«Sl 8i*. nSBai':** hHl 3<t<D 

> <T i ) (An) ^^dtr&BiHH, #*.**<-n 20 
beMMttSfcl*^. *fc I* TiiT* 
(AD £*£*ftM4H. M&raft&QfMtfifi* 

l*-C. *«Bl 81*, nlGa N^>*£ hill 3ccd[ 

[0 05 3] pB^?Fll6i«:«, Pl3>^? 
nt(r»4 0 pSS3>4? * hSl 71*. Ga N> AlGa 30 

SlA**-* *$?:a>** h^.^n, $tjtm+o>v 

[ 0 0 5 4 ] iE«S 1 9 * y 

[0055] iEtt&l 9tS. pS2>»^HSl7i<30 40 
^ <N • ) <Au> £*dtr6M4l9k wlw-z 

n&®RBtt&*fci*«6?flM»'*G <ta*£4>*** o 

[ 0 0 5 6102 t*, ^W^Skfb&^iS^ft**^ 
[ 0 0 5 7 ] m 2 (C^f £*SW-2 0 &l<0tx2L* 50 
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n§2*7 s Kg 2 1 *W*fc«*H*. 13 I iCm-rfclM* 

[0 0 5 8 ] C«*#S^ 2 0 ccfcit-c, m I 

FB2H*, r^^^Ai^'^A^n^iM 
£*fttWJa£*YCl»*. C<»J:5*ffl2G>n5!!*? 9 
KM 2 !<£:S£W£C<tCC<fc->T, ©l©n3S*7?F® 
HiM^'O F*> ^I^<t^CW 

[0 05 9] CC'12^!ii^7'; K»2 1 t*. $t£ 1/ 
<**. nlA 1 . Ga,., N (CCC. 0<a< 1 > t? 

M^n^ a<z>w*, 0<as 

0. S<D3KaMc*>*>Ct#*t&0**, AlGaNiK- 

* 7 * FB i 4 ©ff®ci***>6r. *<D®a: 

fflK*£a>*yC<&£o a flfi*. 0 < a ^ 0 . 4 ODS5Sl*3 

Al, Ga,.. N*fcttW<&«*fc^T*3*l**ifc 

[0 06 0] M2<Dnaa^7^ KJS2 1©^^>J 

^SROCab^C ^a^SBA uc^ 0 ^-<^>^ + y r*t*5 x 
!0 w /cin J J:0*>«r»4, A ! GaN<Dtt^*3»* 
< fit *Ot?, ££5^<DV f *S^< jQt 0 , Aj»«4mfi 

1? /'cln , J:D4>ifel^A 1 Ga N©ISSttAW< **) 
^MWf^jO^tfe^o I^'nl^-; KB 

$ « i r Wt * C i W * ^>o 
[006 1 ] 1, '<?7yfll 2, nl3>^ 

hBl 3, n^^^ -^ KB1 4, 5, p§3^^ 

? F«l 6. pS^^>^^hJ2l7. JR«fil84dJ:^ 

[ 0 0 6 2 ] 0 3 1*, Ic^tC cfc ^>^ifc^«f*^*^ 
[0063103 Ktt&im^&it^Jtm* 3 0 \t % 

<mm 1 5 . ffi^«:aiiB 1 5 &w®x'&a,x\*& n ^ 

KB34^J:^39l©p3a^^9 KB3 6^&« 
[0064] rgfcfeS 1 5 ©* 2 ©iffl^t/i:^ ^>n 

a»*»iopa^9? Kg3 6i*. 

Ga?:^tPMfklS^m*. ttftA»itenft^<r^ 
r-. tr*«^^7TBiU-Cff«U «TK<»as^*J: 
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Plln, Oa,., N { 0< k < 1 > X'&tf&ZC t ifi 

0<k£C. 5<z>«Hrt«e:**ci^0t*C/C*, HJ*ic 
InGaNlt. IniDWliKr^ai', tSMfc* 

cctt. ktt**0. 5WK^Ci^l!fll/t^C^ 10 

Kftt*. S^ciff*U<t*0<K^0. 3. 
5 U < JiO < k ^ 0 - 2 OSSBft cc*^ 0 
[0 06 5] £fc SH®p32*5? FJS36©**y 

64"«>** UrttXKa^l x l 0"/c!ii' J:*)***l» 

TSggAH x i o^/cm' J:*Jfc**l*±»l©pffl 
* * * KJBQflMMbPAK ft 0 , #fe#tttf7**«STT*« 20 

[0 06 6] SHOPS!**? K136it, *«W*K 
4$ecltR»tti^ t ?9ttH l5±»l«>pfflf**Kll 

l<DpM?? * KJB3 6K. $ fclCt*^ ! <Op§2£* ? 30 

&££A K J: -» *C . Zvv O < U h r* 
±K J: ^ «C. IniGa £^tf «MS*« 

Jt^tCWC^W. -e<D$SJ*£ 3 0 0 *>^X h 

p - ajlu±<pj? 5 tc^.^rr h c t k o % sitBtt* cfc 
[ o 0 6 7] mi±m i 5 ©as i o=£®(<:# i/ -c^s&s n 40 

r n SL 5 v -? KJ1 3 4 i*> n S*f ttJi4£aft'C&jil 
£ft£o ■C-<0<fc^ftf*fk«l*«#i*. 5£!n„ Al, G 

n <cct\ o^u, osv, u + v<i)r- 

[0 06 8] S&l !, ^97tI12, n^^>^i? 

[0069] B4 1*, *&WK£&m{k&m&#?&m 
ttwomm&tt* 50 
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[ 0 0 7 0 ] 04«cswwia»4 0**, m i <dp2l* 

? ? KJs3 6£pS^>** 1 Itomtc. m2V> 
[0 0 7 1 ] C«»#**4 0tC*H»t\ m3K**r#fe 

*^^tc<ifBor^^nrt^^2<DpS*^ ? 

KB4 1I*. 7A-S^$A£#y$/**:£frpMffc«j 
KS4 l&s&tf^CiCC^T, *l©pa***KJi 

[0 07 2] C©3SI2fl>pa^? K*4 11*. &tSl/ 
pSIA 1 > Ga,.» N {CCt. 0< b< 1 > V 
M^6 0 CC'iS^tc4o^^r, bCOflttt, 0<b^ 
0. 6<7>«HPiK:**Ci^ftf*l/i». A ! GaNlif 
cr>^Mb^^<, 0. 6J:0^C^, »l<Z)pfflL 
9 KS3 6«;^eECC4>^*>6r. ? 

[0 07 3] K2«)pS^7? h"S4 

rsSKii, ixio ir /cflj' - !xio ! Vcin'o? 

1 0 lf /cm J i>(fa*£, 1 5-^OiE?LO?i 

*CE>* * |J TiMW* 1 x l 0"/cm' J:04>r5t^ 
iAIGaN OC-^^M < * 0 |Hlc9UWfiTT&3!)» 
f>T*^>o SrSCDpSffi*** FS4 n*, MS. 50* 

[0074] Sfil 1, ;<?-7tJS1 2, nf3>^i? 
US 13, ?514S15, pS2>^ 1 7. .^S 

i 84<5j:o'iE^& 1 9 ti. mi icmisX3mutcm*)o> 

i><&C& 0 , n ^ * ? KS3 4 l^pi^7 

I o 0 7 51 05 ^mcx&^ikfa^mt&jtm. 

[0076] 05oc^^(b^?#«(t^*^5 Oti, 

1 5 . mHc&tm 1 5 £*<Dmmx-&&m i ^ 

n^*^? Ka5 4&^t?iiSa*»(*S5 0 14»J:0« 
2©paL^*^ KS4 IWOpMWSSOS^ 

^5^Cli, nSS4^»^5 0Ui, ^lO)n^7;K 
® 5 4 tc J: 0 wfi££ tiT^ 

[ 0 0 7 7 ] C <D§£it^ 5 0 , m 1 tC^^Tt^ 

i o^few^>«i^*^r mm&tm4K7T& pmz ? 
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k«5 4 4*. mnc^?miv>i\m!?7 v KB! 4 
^^f^a^ofco sfc. c ^ 

1 <£p*S£ ? •» KB 5 6&. E) 1 tC^T^bfeSH 1 1 0 

fetHpi^^ kbi 6£intt* ornopsfflfbto 

^r^to 10 
[0078] £D»ls<K9r*'&&. SKl^nS^T'f 
KB 5 41*, 7 * $ - $ A ££3 tti Ml SUftf L«34^«<* 

niln, r Ca... N <CCt\ 0iw<l)t?Bs» 
tA>« C^lfl)n^7; K 

B 5 4 li, fa l a:** Jfe*** 1 0 KfeW ^ l ®n 

^ KB 1 4KIWl/r»WO&nffl*l(l*«l*tW 
)W*Ci()'cnu nBGa NTW^C^r 
* £• H 1 tC^-Tlfe*^^ 1 0 Kfctf &sr 1 <Dn §2 £ y 

v kbi 4&moxmiistcm&tw*&v>m&fr%> w 20 

<. 2?>u:HlZL<\tQ<vf£Q. 3. l><i* 
(Xw^O. 2©«iart^^*o *ie>nsK9*? KB 
5 4®** yrsa*<>, Hfc^DBS*^ 1 x 1 0"/ 
cm 3 -1x1 0"/cm J WSRi^^Ci;^^ 
l/ts »l©nB^? KB5 4t>. *«E>JSStt:*hC»| 

**?FB5 4£I*. ^rlt'C, 300t>^ho-A 

euhov $ «rr* c £*4h i/ < . 1 ij maT4>j*3 

^UII>o 30 
[ 0 0 7 9] HSCCiW^K^S OKfc^t:. *S«iB 

kb 5 e t*, v »rn© p a*fMMH(i*x fc «jttb'c «> j: 

?Fi5 6tt. pli n» Ga,.» N (CCt. 0£x 

< 1 > "cw^ci^^n^ hs^s**^ 0 

Ktetf&m l <Gp*L >? v 9 KB 3 6 <c W 1/-CSWI Ufca 

aaci^t$o<, ^6ccft?*u<iio <o. 40 

3®fi5Brt, ^*l/<«0gxl0. 2G>fi5@rt«C 
**. C^fl^'P^^^ FB5 6 4>@ttKGaN<c 

C^l©p^7 9 FB5 64>* + »JTii 
RM0&A**&. 1 x 1 O'Vcill' - 1 x 1 0 

fflfefcfc, >£IS:B 1 5 <t<E'£ltt\ 3 0 0 * > h G 
- A£LhCE>JP3 £WT £ C £#15 * U < , ! u m KTF<H> 

mz&s&ituii*, frfc, ee&i4>p9£?? FH56 so 
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[0 08 0] #2<DpSL*** FS4 1 I*, B4ec^f 
[0 08 1] *fc % Xfill, m ? 5tI 1 2. iiBa 

jcetins 1 9 & is i ec^#fe#«^ i o ten vxm 

[ 0 0 8 2 ] B 6 It, J: ^VttJaHR^S 

X^aOi^ rtS22>*^ hBl 3£Hn<DnS!^? 
KB5 4 4«XB^, M2€-!iS[i?7^ KS2 l^jUlffi 

»iS«:Wr*. Z<oa2<DnMfiy? KB 2 1 1*- B2 
tC^T^*^T2 0tCfe^^^20>!i9?^^ K®2 I 

9 FB5 6 fc*, WT^J: 0 fc. cn*^^c^ 
[ 0 0 8 3] fcLh. *«gHK J: 

^*-C*»<«*. LD©*Hfiti\ «AtflB7(C»ttB^l/ 

@7lit 1S,'<77tS1 2, nS3>^? * 

3. *l©naf?7 KS^J:tX«£Snfc^©3SF2 

©^-7 ^ FS4a^:o'M2<z:'^^ * KS3te>'tcp93>^ 
^ h 1 7B**a**»1*Br**. E|ttD$nft:*at 
It. rgtiJa 1 5^fc^r. iEfiiSi 9^»JSf 

[ 0 0 8 4] L DS^tS^i*, ±a«*JW- 

Mri>^>7 hBl 3iOT. B20>n9^^? FBatW 
rtStirt-^B^Ktt, -eor.^2^«i9i?7? KBin 
hBl 3ifl>^, feJ:^/SfcJi±i2^* 
^1 0«rl'l/60«>^f4vME>Bl«>pa^^7 FB 
±pS2a>** hS! 7£«HH, »2©pa^^^FB 

^«£$nr<r^*i^tci*. «c-<D3&2©psa^^^ fb 

±nm*>$? hBl 3<L<C^tc % Sc»tclWJ«>«nf* 
4>^t < i ^> 2 £SI<PSft434^M€BB trT^C 

[ 0 0 8 5 ] 0 6 tcSt^^«Sic±£^i*SH 
«*»Sl/fcffl4B8<c*To B8«:^sfttt*«<t 
jWi£*-?-8 0«. n©^>^>7 hjg i Z±m2<Di\*L>? 
y -? KB 2 ! tcomtrcm 1 CD»B^JS«4M < n^> 8 1 
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1 7 tvmtcmzw&mft&mm <pss> 82*fi* 

[0 08 6] il^M8!^«2^iKa2 

i* A / 4 n ( C C X\ A tfrgfiJs 1 5 * £ tf>|£ft 7fc<£?£ 
ft. nt*Ja*r*> V&&2tl&W 3*C££tC2«SatfS 

i 5 kihb t> c^ct * 0 — s«« i ft ♦) f# 

[ 0 0 8 7 3 3HB*KSf§8 8 1 cfc^5 8 2 CCt*. *n-*r 
[0 08 8] ft 4*. H8«:w«HW:^*rW. ssio 

**. little. m2W&m$fi£i&S2&P%i^$t> 

X*>M>o 30 
[0 08 9] EISK^J^a:. ^t^T<OJ: 

U -l^^liafe* 7 U y 7? -? 7"*2$£ ft &o 

*fttofe, 2«n Kora-ifiMKi* <J:0»«««:tt, S 
Si 1 ©*fl**WM»«ll«cjE. £H«5Sl9, 1 
8£»fl^&wfi£ft&. C<2*l^. (M8tc^T<£^ 
K. nU^fl^re*JIUa»J9«S*HRa It*. % 

sfs uc^o »i <z>*«#e**«8 i ^«if2>?^ vm 40 
l 3cp*^®<*:0*>gfii liftltc^T^i, $H20n 
KJS2 1 inS3>^ * 1 3 i^M^<?> 

TiVCO^^. +w^bc «WC # ft ^ tg £ # *> £ 

iy>hx-&z>o cftii, ^T^m^v^iSi 
[ 0 0 9 0 ] 5 x % &&micj£mms 1,82 zm®? 

h 2 ^4>2<b4MM£4*£. ^ft < <L i— *0W 
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,. a N <CCT\ 0 < a < 1 ) > $ fc t£ G a N X<h £> C 

fttfftM*HS4»iii,r*JS*KJtM* 

N-CWsW*C±«CJ:*). *S>! nGaN£fci*GaN 

* 7 t m<ox *> ftffffl* * 5— js 

cmt InGaNS. GaNICDttWAlGa 

I/. *H*R«*&«^t*El-*CA lWP^^A ! 
GaNJBtcj:9. M&ttlUWO. 5 pm6lk&ft6J: 

[009 1 ] »*a^«K*«tftr-s2a«©aft* 

^fttoftAooadfetfl*. -*^HiE^:^tci 
Ga,.c N«feliGaN«rtl. i>^-^^T)l 
* ^*JU*£lt/£ tc\tii 'J -5 A«rat?Sft**«# 
<1?iJ^(i, Ah Ga,., N (CCt. 0Sc<l) ) 

T'^stf ^*>CDA^o In. Ga,.. NiA! f . Ga 

* ^^IRj^CDSiM^ i ft * , 

Ah Ga,. t NiK^*^A*Ct«f< 1 0J1K 
±Bt»-r*C43^t?**» ftfe, InN, Ga N. feJ: 

cxa 1 N^fflK*^ -t-n^en, 2. 9, 2. 5. 
o'2. ism cnh<owMom^m\t^a-vo> 

[ 0 0 9 2] B9», J:**lfc*M*«*^* 

[ 0 0 9 3] 09tC^f *{\m*m»&XXrF9 Ott, 
>Ste^9 5 % 3k^kvS»» 9 5 *pf»|-C^l?<r»* n St 
ttfbfiMHMMI 9 4 J: V p *LM\m¥&ftm 9e#>H> 
ft^^^lRSwii^WT^o C^^HS^it 
m.;7tI9 24^J:2>'nS^>^ > h^9 3«:^Ur, 

[ 0 094] m±m 9 5 (Hi tc^r^^^^^ 

[ 0 0 9 5 ] P SttfbUMpWM 9 6 ft, 9 5 V> 

m2<D^m^m&&L'X&&$ntcm\v>p&??? k 

i!9 6afeJ:^C^lcx:'P^i7^ ? KS9 6 a±tc^ 
[0 09 6] %\<r>pm.57? KH9 6ali, 7^^^ 
.^l^pS^7?KS96a^^0Ai^^ 
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vd. c^j^fcaric&psa*?? KB9 5 

[0097] .Wl^pSB*^? KJs9 6ali, p2?A I 
« Ga,., N <CCir\ 0<d< I ) *C?£f&tZ£±& 
A ! GaNi*S** 1>7**<Z>p3M>*> 
«W(l6nW < , InGaN £«d?*f£fiB 

9 5tC»U '<>K^>;>:^fcJ:D«*r^M£. 10 

_L pIA ! GaNti, f6©Mffc4M*«*ictt^C, A 
W*K »JB i/K < t * ± t - 5 1»* W * 0 , PI * t *W 
l»H»taxtr3P+^^^*ftft (MOV PEs) KJ: 
0 C ft«f8ft£ ttelSU TffltoiSttB 9 5 <D ! a G a N 
<P#8?£ MMls . -C-^^i l,Ti*ai!fetc«tt*:SttB 

[0098] 35 1<3>pa*^? KJs9 6al*, 1 0*> 

h a - i»tlh, ! . 0 fi nKT©*S4Ht*C £ 20 
3Wff*i/t*. <t0JV3**l 0*>y* hD-A^O^H 

? ? kh aitec * ^ ? a*j w < m*ft 
rt*«G<**#wicjb*. siopsa*^? KB9 6 

[0 09 9] m\0>P%L?7v KJs9 6aii, LEDX 

0>*g£fc:*H^C. SHOPS*?? K»9 6a«. 10 
0 h p-*49LLO. 5 a mttTOJP 3£Wf £ 

[0 1 00] 85ia>psa*^* KJS9 6a±tcifctf£n 
^2^>P^^7? KJs 9 6 I) li, miv>°%>?7? K 
S9 6a £0 K*> ^^WjWK, TJl>a-£A 40 

J:^/^pMlfc«N£?jW^«fc«»2<Op^^^^ KB 9 
6b£^rr*C<ttCj:0. m&mZ<05v? KB** 
B3 i;ftti>B £ U-CflWSWWCff « I* % L DJR-WJF* 

[0 10 1] fPSOpa*^* KB 9 6 b 4>, *lfl>p 

!,Gai. t N (CC'C, 0 < e < 1 ) t«tl>Ci 
a*£4>fi?5iAs JUQ^r. W2g>p£!*7 ? KB 9 6 b so 
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it. CMpSA!GaN 4 CW^t, STlCDpa* 
? Flai^O K*> ?:rt»fc£CFMtt4UM*A 

KB9 6 bii. BIOpSS*?'? KB 9 6 a J: 0 
« Ga,. 4 f©SKi, ^t^^A!, 

^0- 4«r-c**ci^3*5>u:s$ut*o 

[0 102] m20>p*L>?7v KJS9 6bt^ 

ti^ ^ 0 . ut?> * ^ y r a»fl> p a a 1 G a 

[0 103] IlOpS^-; KJs9 6a4^J:i^ 

mzvp®.*?-? KS9 6bi*. ^rn*>, ixio 1 ' 

[0 104] m\<Di>*L>?y v Kls9 6a^2 
o>pmt>? v K96 bJaiC-feltc, piinGaNSfe 
JtpS^Ga N<fcDw*B* 1 0*>^ h D-A^fE> 1 

[ 0 1 0 5 ] SttB 9 5 1 s>£is«:st i,rifttf ^>n 

v KB9 4 t*. S^ti^J: 9— S«ft*Jg <t 
tlti-SCi^. GaN. A ! G a N. InGaN^ 

^Uc^o ^KI aGaN^^diGaN^J:0n§2^7^ 
KB 9 4 £tl££*^ <-<C'±0C J: 0 -B^ 

*SttB 9 5 £ aw & C £ * , ^««^Otii^tt 

[0106] 11 §2 9 y y KB9 4 it. L D*W3»*fc: 
it. 1 0 0 * > r p - iOSLb, 1 n m-JKT©HWC 
M«Ci^§5 L/C-. 

[ 0 10 7] S&9 lii. HI tc^T^*^^- 1 0 ocfc 

[0 108] t«92±R:^n'CC>4^??7l9 
2fe. @ 1 CC^n^fc^F- 1 OtCfet^a^'- 77S 1 2 

^C©M'5^ 7 1 1 2^^^r^^©5S3&^C^ 
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10 109] ;<?:?yJI9 2±K^:tf 6nr^*n3^ 
> * ^ JS 9 3 111 ic^t&jm^- 1 0 cctetf h n 

hgl 3tC^^C(D_tgS^e0^CO«i^^>^^ his 9 

[Oil 0 ] mZOpZL??? KJs9 6b±CCl*tt£n 
r<,>*p*3[:2>3?>7 KJS9 7 B 1 K^^**?^ 

* hg9 7K^r4><-<E'£5&/rc£& 0 10 
^© i s tfflt£<o t>ov*>*>* 1 8 to<^c<z>± 

[0 112] pS3>^ h@9 7K»$sUt:!£tfj5>n 
1TO£iESg9 9t>, H 1 *CS*T****-iC fctt£IE^ 

saw* c c^iE^s 9 9 tc^c >r 6 * * *c * £<> 

m 9 7 ±Kt*. i§7L 1 0 0 a SrWO. OBIt** ^ 

«a»tft4 , c^3nfcsa**ja i o o^KW^tirfe 

•J . ESS 9 9 4*, C4>«ift##Ja 1 0 0 C>3£*L 1 0 0 
a^iOtpS3>^ £ h@9 7 i^Ul^, 
[0 113] 

or LD*w^*t:aw!Ufci», l e d 

I*. 1 OOfcRtt&i&IKKJQcl*. LE 

DS^H^i*, K2©pS^ ? h~Js9 6b^t«S 

AU±, i. OjtcmWT. SSittMU<l*3 03i->* 
Aha-Avc^!. OmroiftO. £>&^i*coon3£ 
? KJ3 9 4Sft«^?6C<!;VC*& 0 §iS**? 
? KW9 4 &*«Sl/fc*l£. nl2>^nS93A^ 
? ? KJS i 1/CfM l,f#*, L E D£^<D*S£. 119 K 
^TwaitCfeV^C, n^7-; KS9 4*«B&U a*? 
^2CpSi?7-? KS9 6b£4r>Kts. 
10 0&«>*HBU nffln>*^ hPS^n^GaNT'^ 

±fc 7Jl> ^ ^ * A i fi U * A^r^t^P £*»ffc$»4^#Ji 
[ 0 1 1 4 ] B 1 0 ti, *^fflcc J:^*fc«j4^f*#fe* 
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[01 1 5 ] m \ 0 CCjjiT^ffc^^fi^*^ £ 0 0 
li. rgfii!9!c>. &VKfe&mS5ZZMV»A,'Cl,»& 
n MffcJSM^ttS 2 9 4 4<5 J: £>' p §«f t:4»4£«f$J3 2 

9 6 * & ft &4* wtfMm wr * . c o^mt^m 

✓rbc «£9 \±icmi t i>inri>z. 

[01 16] n^Mffc^*^i*Ja2 9 4ti, >Stt@9 5 
<DIH 1 o^fflKittH* XMS $ n*:* l <s> n 32 * 7 ? 

K»294a4s«fctfCO#l<&nSffi**:> FB2 9 4a 
±Kff^#n^2<OnS^^ ? KS29 4 b«ft€r. 

[0 1 17] ^lfl>nS^7 Kil294ali. nIG 

ItCBrtdn-Ci**. »l©na?7?Ka294a4 

^K3HG>nSS*5 ? K12 9 4a«. ffltt@9 5*tc 
*^^L/jA^^^5!t^^^ K»<i I/TAWS' £ 

$n^t£fiijs 9 5 tc ^ ^ ^ ft < $ ts-. 

[0 1 18] miV>n*L?7? K/S2 9 4a«i. In, 
Ga t . r N <CCT\ 0<r<l)t1^ca^ 

[0 11 9] ^l^nl^; KS2 94ati. 1 0* 

IC'iiS^^ KS2 94a«, l0t>^hDW^ 
JKJbCDJV $«cMt*Ci^J:*J, igttS 95i U^ii 
^^>^2<Dn§2^^ ^ K^29 4 biCHO^^^Tl 

9 4 a*m&&*> i «i Ga N £*:i*Ga 

•?KS294b ivf^iia2 3 i^ifflCOS^^^i 

0>X'$y?Xt>. CO>mi<Di\Mi>7 >? Kis2 9 4a<D^ 
fcKJ:*}, H20nI^7 ?Klg2 9 4 

I). CH^rtip^i?^ y KS2 9 6^^^ -^ i?^A*)tC 
<<ft0, Zt\%<D&m&&&&t*^<DtU&<DX\ ^ 

[0 1 20] ^10)n^7? KS294aii. LED 
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U^AK L DXTOtt&ccit 1 o o*>^ra 
[0 12 13 ^l^nl^-; KJS2 94alt 

L D ft?*!** C <t im& £ ft 0 10 
[0 1 22] miOn®.??? KJS2 9 4aK»t,t:» 
W6lvtC**3l2G>n3i**? K/S2 9 4 bit -'OK 
^asgriCDnai** 9 KJS2 94 a 

*u*<, t«94£«f*-c^ uct>j:<, w * 1 1 

GaN, A ! G a N*K>-5HM, E5g«iB©*IMj¥ 

mtt-c&gt*zc±i»v*&. ca>cfc^ftn3a»b8j* 

J: 01 2 CD n St * ? ? KH 2 9 4 b * C 

SKf&2<Dn3S*?? K*29 4b*s#Ht> 

[0 123] fP2CE>nSL^^5 KJ32 9 4 bit n&A 
i r Ga,. r N (CCr. 0<f<I) , C«nci 
jWW*U», nfflAlGaNlfc InGaNMd 
f £?gfiJ89 &K»U ;o K*> ?:/%fcJ:cflB*r4( 

4£T'<0fg«££C£:^£6tc:ft7SlA>« *«G>*+»JT 
±iaffiftiP1««>IS4^^. 5xi0 1 '/cm 
' -ix 10"/ cm' 'C*4Ci^t^, 30 
2<Di\&fi?? FE2 94b±*3£:5>** h*93£ 
CWBK* nasi nOaNJ;DMltWt&C4KJ: 
0. A ! GaN£*Tft£^2<Pn2L^? KJS^A^ft 
ttttiio'C^? ^©5S**^ft< lrtTJ|»«'tt* 

[0 1 2 4 1 mZWn&tv? KJS2 9 4 bit ZV>W 
Sttttccmttftl**, 5 0 0 * > ^ h D - AiXh, 

nS??? KS29 4 b 3 6Cl<3!><£Hrt©l?$tc»fi»T& 

cta^r. ^d^c»ttstt©«nfe^2ci>n 40 

3a^7? KS294 D3W»6n&OT*&, 

u^pa*«fta c**?kjh} 2 96it c»rnt> 

pStt*** K92 9 6K, ttatt*sj:o-aan 
feSiOTfi^nJi^C^^, pSAlGaN« 
,^Ci«t/l^ i>§!A I GaNIt «^fU9 

(MOVPEft) «CJ:0Ctl*.«S3*&IS, TdtoS 50 
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tt!R9 54>l nGaNWII?«:WWl/. 
ttfittCC«nfcrSttH9 5*»KL/. 4>-?T»***<!> 

^fcfc** 9 0 tt: *5 W 1 <D p 22 2> * * KB 9 6 a fc J: 
crff^OpSt*?? KJB9 6 bK-TO-CtfSl/li&l/fc 

[0 1 26] pS^? KS296&. L DS»«»d 
Kit i 0 0 D-y^ll. l w mKTcoaW 

[0127] «1±B 9 5 . m&9 1 ±K^J$ 
Stl'CC-*^5»^TS9 2. M?7yi9 2±i<:iSr^fE> 
n'C(,^n2!5>^ * K^93, $6Klip3£:5>£ * 
r^9 7, ^m€S9 8, E«S9 9*$^:0'S«3^S! 

o o tt b 9 te^ifcfcs^tcra oxm*n utcm*>v>k 

[0 128] 3t t ^MWCtt'T. aioicrau £ 

Kit «mk«K10 0«:Kt&^WtiCft^. L 
ED$^>^Cii, ^209n^-7;> KB2 94b* 

[ 0 1 2 9 ] B 1 1 it *^cc J:*Kffc**«f*»* 

X. B9feJ:CJ £ Bl 0 il=JffH, LD$+il,t©SM 

[ 0 1 3 0 ] B 1 1 CC^T^fb^35f*^^3 0 0 
tt i-gtiJa9 5. J£CX(CS-ttS9 5=feii«t:*^CC*& 

n sa^fbfe^sfts 294 ^ j: o' p mm ifi&mitm 9 
e^6ft**«(*affl«fi«:Wf c<^>^»f*s@ii 

(./^c. SS9 i±tcg?:^6nrc^» 
[ 0 1 3 1 ] b i i tcih-r&jtm+z 0 0 tt nS&ift 
fc*W#Sccoc»riiig 1 Otc^nf a*3R^-2 0 Otcfc 
^nfiAfbBi44HM2 9 4 OTKOna^^^KS 
2 94afoJ:Ci £ ^2<Dn^^5' ^ K82 9 4 b*»6ft 
4E> > , P 3Mi blll*«|*»«C^ i*B 9 CC^nT^ 
K^9 0*Cfe«*p§afflk«Mfc«tMB9 6 {Mioc-p^ 
5?^^ KJS9 6afcJ:^2C?p^^-; KS9 6 b^ 

%%%<r^Mv> — ?X$>2>. &¥*&^Z<Mfe<^tittc^ 

(#3*3 J: L E D ^^^Ogffc1&^f*gC>)* 

l\ f^-?T, Bl KC^rrWfcXTiCM'r. nSS3> 
**hS9 3£!igJGaN*C\ M2CDn^^7^ KJ92 
94b*naAlGaN"C. 9 1 cr>nSS^ 9 ? K92 9 
4a^nli nGaNnttnfiGaNt 1 , f 1©pS 
^^KI96a4pfflAlGaN , C. ^2a>p^i?^ 
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v KB9 6 l>£p3£A ! GaNT\ P522 > £ ^ KJs9 
7^pSOa NWn*tl«!*U ?§1&s 9 5 4 ✓ > K 
-:f«*C<ta«**f*U*. ft4<5. 11} 1 l^^L 

^ ? KS2 9 4a##*7V KB, 3H2C2*?? K«2 9 
4t>*i£no&tf>JI, n\<Dp%L**v KB9 6atf£ 
KB, ©2<5DpS>** ^ KB 9 6 btf£Ht;ftti>B 

ttTfwr*c±M!6* , c**. sfcsn©paa>* 

9? KB9 6a£M2©pS2*7? KB9 6 btdM 
tc. plinGaNllfe^pIGaNcI:^^!?:^? 10 
7 7 Sa/tWUtt^l, n3S:a>**KB9 3 
£SS2©nai??? KB2 9 4 b^KC, nilnG 

a n J: o ft z> m £ >< ? ? y ■ <t o r » a i/ r t> » 0 

[0132] *£fl!4> I ocWIfflic cfcttf*. n SMfbife 
4Uf 1*B <t p 53aifc«J**f*B 4«W«: ^ >t*tf A<t # 

4^f*J:0ft£f|H<Dp§?*?? KB€d&, SHOP 
B£?7KBa. I C'3t>^A h P-A^±, 1. 0/J 20 
fflWTOS $ t IW £ C £ <t T 

[0133] c^flflHtCcfc^**^**, IM**!*, 
8 9 fcjiWffe**^ 9 0 &IH 2 fl> p * * ? K 

is 9 6 b &^\stcm\\<o®izi>c%m?z><> c<&&mo> 

2>*>7 Ha 9 3fcJ:0'nSSi7^ KB9 4 CDS *><?X> 
******* b X t> i: < ( «i St 5 v •;> KB * 9 4 *** 
Utc&k* nS3>^ KS93**n52*^? KliO 
rfMi**) . 2fcp3a:a>$* H9 7*<>««l/t 30 

[0 134] CG>e8ltoi&&K:ti. 09 oc 

*TS5^*9 0Kfett*.*2<PpS*?? HS9 6!> 
tCtmtZ&ZCDpgLfi? ~> KB*p53Ga NSfctt* 
> t> «JP A i # 'J *^<t* St? p MMf fc4»4HS(*: ( 074 O 
<U*. InGaN) t'Mf^Ci«*, CftlOl* 
m 1 tC^T^*^^ 1 0 Kfctt £ n ffi 2 ^ ■? KH 

l4^C*r©8ffl3!«affi|-C** 0 2*>tc£fc. t^9 
nT£jtt?-9 0Kfett*n2*? ? K@9 4^t8^ 
l>n§2^7 <Bicr>n2M**f*B> tC#l,X* r 40 
^110?.^^ ; K*g9 4in^>^ KB9 
3 iSHHtc , nlGaN^ fciiT $ ^^Ai^'J-fA 
i*£t*»2®nasffcft*«f* <*t£l,<te. A ! G 
a N> *sfctt£C U*<> CCC'ta^tc^Ti*, 
n2!GaNB£3«>T, 02tC^^^2 OtCfcW 
£^20>n*2^«7? KB 2 1 CC-^l-'C«>SOT3E«iffllr'* 

[0 1 3 5 ] B 1 2<t. *^ccj:**ffc#MWf*»fe 

r. LDX^&tsTtrKtfS l/t o*^UTC' 50 
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OpS^? KB*I*<&. B6KWl/TSaiHt/fc-»fe 

[ 0 1 3 6 ] ^ 1 2 tC^-T 'afWj**(**jfe^ 4 0 0 
l*. i^teil4 0!5^{i^. ^<7>^l^®±CCi*. ^1 
QnSi?^ v K@4 1 4 . 1&20>nmi?7 v KS4 2 4 
feJr^nSa^^^i? hJa4 0 3«rd^n3S¥?$f*«^R 

ii. miop^^y? K»4 16, «©p^7? K 
Ja4 26, ^3C0'P^^^^KJa4 3 6, fei:C^fl2 

i u *c<^> p > * ^ us 4 o 7 *st? p mmim&s 

[0137] Stta 4 0 5 fi*, * >WJU t fi l ) t 

afts^n^o LDX^ofts^ iSttiR4 0 5(s)c#as 

[0138] i^ttia 4 0 5 CD» 1 ^BCCau-CBW 
n-Ci^BlCDnB^?^ KB 4 1 4«*#^ KSiO 

S^lk^^Sf**fclinSGaNr'^$nrc^o i: 
QAftt9(CI£. CWmiWnaL*** KB5 4t». nl 
! n, Ga,., N (CC'C. 0iy< 1 ) TBtitan 

Tftt>^. C«)firiCDniB^^7 KB 4 1 4k*, tD 
1 K^^ST- 1 0 KWW 1 CO ^ y •? KB 1 
4 «: t/ X MR I, tc n B I m G a N -CIMW *>Cti>V 
nlGaNtMnciVCHo^HCi 
T ^^1 OKfcWfcBUDna*** KB 1 4K1B 

gO. 5<^J3OT^c^^c^fi?*U<, $^>^^5L, 
<4*0<y^0. 3, fit»*l/<«0<y go. 2<7> 

itlfC^, l3)ti«>B43^6. 1xi() 1, /cib' - ix i 
O'Vcm' ©BBrtW^c^tflBJU^ ^ l<Dn 
^^v ^ KB 4 1 4 4>, (CfMCMBitft^r^ 
B««:*4^6 . ^Sliia 1 5 £IT ! © nSL {? ? *> KB 4 
1 4 dtfr-C, 3 0 0 t>yxh o-AJ&±<Z>J?$ 
^f^Ci *4B4 1/ < . 1 ii mftTOf $ OJ§ 

[0l39]*lfl>nffl«? KB±^39:^5n'CC^ 
B2CDnB^^9 KB 4 2 4Ji, 3feWbji«e>Si OrfP 
^f^tOTAO, BiCOna^^ ^ KB 4 1 4«fc0 ^> 
m > K ? * < . ^r^^«?Ai^i^A 
<t * S tr n b**«f* £fct£n§9Ga N tT'^fiS^ n 
-CC^o CO<fc$ftB2®nffl*5? KB4 2 4«ft*t 
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[0 14 0 ] CC-^2^ni^ ; Kg 4 2 4«. n33L 
Al, Ga,., N (CC'C. 0 < fir < 1 > r-^fifcT&ig 

^■Kt*, eroflte, 0<*S0. 6<£S5iarttc:&£c£ 
j^Jt* A 1 G a NkZZ<D^&&>bb&mW< . 0 - 

#fc*tB*«:a6TStf^«iai«c^^j^6'C^^ 0 fir 10 
0<cr£0. 44^HrtK&£C£tfft&*?£l/ 

[0141] *fc 12©na*5 * KJ14 24©*t 
'J7Mftti, 5xi0"/caa' - lxiOVcra' 

xiO'Vcffi 1 J: 0 ftKA I GaN©ttta 

JWWWVf 

x i D'Vcqi 5 <fc»J *>*c^«tCA 1 GaNOttttt 

[0 1 42 3 12^1^7? KJI4 2 4I*, 9*, 5 
0t>^hD-A-0. 5 jj moid *^-7-C »flW 

[0143] i\m#m#m<DS&\-m <*£tt9*>*«M>Ni 
» 2 © n ^ ks 4 2 4 tc» s n^c «r »6 > 

@l0^K«f 1 0K**W*nH=i>** HSl 3 
«K>S^aQ»6. !i*2=2>**hJs4 0 3li, n§*GaN 30 

[0144] (£1^4 0 50»20£ififCttls'CR»& 
nwillCDpaJ^ ? K94 1 6 ft, +t?^Si 

ox fpirr & cor & o . ens tibp o r 2? fctt©^ 

c<?>miodp^*7 v KJ24 1 6te, r.'Us-*?^ 40 
C©J:^^l©pSi?7-? KJ14 1 6^:^^cioc 

[0145] C<OW I0>p%£*y 7 K*g4 I 6&. *?S 
C<&, p^AK Ga t . k N (CC'C, 0<h<l> 



Page l of 1 




1*W2 0 0 2- 14 15 5 3 

[0 146] £tc, II^pI^-; KJS4 1 6<D* + 

x l 0 ? '/cm 3 JrO >£te*§4 0 5^C0jE?L 

—H. -e<7>+ + 'J 7v&&# lxiOVc in' 0 t>1% 

[0 147] miOP%L57? KJ84 1 6 t*. ilS, 5 
0 * > h p - A - 0 - $umV>m2£i>*7 'C 

[0 146] *l<»pa*** KJS4 1 6±KlK«^n 
T^^M20>p^^^^ K»4 2 6%*. ^Fgil/ 

ii. ^lC0pS?7^KS4l6it Plin, Ga 

3 6imuxmmL'tcm&±mm<Dm&&?>, z«t 

fif*U<i*0^z^0. 3«>»3rt. L<ttO 
1 6*>Hlffll^GaNi<:cfcO^Lr4>C^i^<r'7 

v KS4 1 6©* t UT£&*>, IDffHC^^. 1 x 
lOVcm' ^lxiOVca 1 ©«LHrt«:A*c 
4*s*a*W^ 5^ti, *1<D^^^ KJS4 16©«S 

sctKcMKittti^ men am. atts4 05i 

[0 14 9] i£^pS^77 K«4 2 6±CCK«^n 

u^I3^ps^7? KS4 36i*. jtmo&tomt 

P^Mffc^¥^i*X"'^s£5nrt^* C^>i:^^3 
<Z>P§^i?^ KS4 3 e^^^Ci^J:-?!. ^2<^> 

[0 1 50] C^3a>p§3^^ KS4 3 6i*. ^5 
U<&, P^Al, Gau, N (CCC, 0<i<l) 

f^fi£$n^. c<o^^*?i*r, ice-mi, o<»^ 

0. S<K>&mF*lZ£>2>C UK*. A I GaNiK- 

^? ^ K is 4 2 6 <^>i^^ *>iPiy>t>h*T, ZO>mtz * v 
y ? O < & 0 . »6 *«T 3 ii ^> 
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[0 15 1] *fc, m3<Dp&*y? KJ24 3 6©** 

urittfci*, lxiovcm' -lxio^/cm' 

<t-<D* * 'J TiAft# 1 x 1 0 1 V c in' <fc D *>i§f 

*6tNfc*o *34>p3S**? KB4 3 6I*. ai«, 5 
0 |^ P-A - 0 . 5 ii ffl©93 4 *> *?X&f&t 

10 

[0152] »ffi¥*fM«£9fa <rgf£Ja4 0 5^6 
aiUBntttRTSE) iur^^nirc** <Bi 2 

T'i*. »3©p2f7? K^4 3 6Kjgl,rs£tf*>4vC 
1*4) pl^^nis4i)7tt p9GaNt)Wld 
4TCO& 0 © 1 CD**** 1 0 (CfcC* £pi&L3>**h 
Js 1 7 * p^G a NtMt^ C W<fc OfcH 

t&FMK)tt»&, p^>^ni4 0 7il pi 

H l (c^T^TfeSf 1 0 p 52 ^ > * ? h @ i 7 

[0153] Sfc4 0 I . 7tB402, A«&4 

0 8^J:O'iE*iB4 0 9i*. *n«V 1 tC^TjSfe* 

*-t-i otcfe^^ssi 1. /<?77ii2, .m«si 

*fc % a?L4 4 0a*«^4*aEJR*S4 4 0K:^ 

[0154] 1 uMBKAtilt. n 1 4<5i: V 

»2©±Bft*U ^>^*A±*'l>*^£gt?Mffc 30 

i©^a±tcg»«snfcnsaaffcfc*»i*:a, 4<3£em 

s.~^JLttj L> * A £ 2£t? p D & & £* 

1 ©pass, 4o^:o'^ 1 ©p3SH«:«i/rsR«6n& 

pS!GaNJ:D«:&»2©paJB«:a«fCi*#M»ir 
4*fb«i4£«(*ft«X?3^tM $n^. C <*>«IBSA: J: £ 

*>o P S2>^^KJs97^p^GaN t?*B O *:« 89 

[ 0 1 5 5 ] hi 3 it, &+^m&<C' : <%t±mcc>#^m 

(Dm 2 *#H80>fg * 0>Sf fctt^aS^**^* 
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±^4C #PSfl)gS*s5 0 h a 

2^©^? KS<^*^psiisffctt^ftt:'^fiK$ 

[0156] *cx\ *£W©HM5KJ:ftt*. nU 
f m^&i&fa t p &3k f m^&ftm t com tcjz>w a 
± # «j $ * ± * a ;tr iSftai*«#«:aarr < ± <> 

lBCD^^JltlW^ffFtt^WlatofSttJl*!!*, # 

[ 0 1 5 7 ] m 1 4 &m&^j*w&<D : &\±m<D£- 
^ wt>*f fctt*«*»**^-K few *Jt-?#^Kiato 

a^4". MttlOVS^ 1 0 0 * > h P-AWTi^ 

ttmz&fc?i>2m*? •? KH«>-*^paa*fbfc* 

[0 1 5 8 ] B 1 5ii, B9«:jn^»fiK:*iK'r4=»36 
(^Tt^tC^c^r, W \ <Dp£L!?'5 •? KJ9 9 6a 

it. B9^t"w3itC*J^ i% C, t7 7 -/rS^9 1±tc 

9 3^4 iim^'il^tc, n§Si nGaNi?7? KS94 

(OI nGaNi-gttJa9 5*20*>^ ^ p-acdH£ 
Ul^fiEl/, ■e®±tc» 1 © P^A !GaN^?7 FS 9 
6a«lVd«rXitrBjaL. § StC-e©±tC^2©p3S 
A 1 GaN^7 KJB9 6 b*0. i fxmOlPa^Jtt 
U. p2GaN3>^ 5? HS9 7«: 1 vm&mZ 
U. 8 1 0 0 4»tHC 

i «t < iE^S 9 9 *«A Lfc L E D ^^tc^>ir >X<Ot>V> 

[o 1 59] si 5^-r^^tc, mie>9&**'>Y- 

J2 9 6 a (Dil^ ^ 1 ii in J: 0 *>H< a £ ± JWfctti*lfc& 
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1 <Op%L5 v 9 KS9 6 a Uz t> y v *#A0 . &+<Dl& 

E D£^*I£fc:ti, SH ® p 2* * * * KB 9 6 a <D« 
dttlOsf-^xtP-A <0. 00lJim)Oh, 1 

At*. Il©pa^? KB* A 1 GaNtMm 
? KB(WfS U>JZ3** 1 0 0 h P-AW±t' 

Ua©a*>, 8i|©ai4«Ccfc*o io 
[0l60]Bl6lt B l 0 K^tm&K:»ET*« 

* hB9 3*4fiin<E«3K:, »2©n3EA IGaNi? 

^ * KB 2 94 bftO- l fim4>JV£<OBjRl/. 

n§? I nGaN^ v KB2 9 4 a £H<*£?£*Tfi^ 

fiB95*2 0*>^A hPW^fl>JM3K, piAIG 
aN^ ? KB2 9 6*0. 1 Ji mOBSCCBtitU 
*I€S9 8 *BAU flISkifcttB i 0 0 ««**C ift< 

[0 1 6 I ] Bl 6 J: MlOiiS**:? 

? FB2 9 4a®ffS3Pl urn J: 0 4>B< 
jfi&.^ic<rF*'*ffiAfc:&*. cnt*SfiOfiS^7 
KB 2 9 4 a g«C0Mltffl< ft 9, 

0>nm*y? KB2 9 4aCDJf$*S3 0*>^ hP- 

cntii nGaNJ:0»>l«nfl»9? KB 2 

«W 3 0 * h P-AUK^^C A ftmU-Cl- 
COJcSfcHAMt, ^l(On^^7-? Ffl* I nG 

rfpflws", -c©±«cB«sn*iSttB9 5toJ:tf*^ 

*KB2 9 4b. 2 9 6lC&&<Z>i?y7!?&&&?&tc 
[0 1 62] *«PHcfc^'C. ^ffcft^ftt*, 

I'-rn^, k+-wsj* K-7i,#^r^&?t?r*> 

Ge. Te, S?OKt-4^*K-^ 
K^-^ttttatt^aKt-^Ci^J:^, nSSSfk 

+ u rmtzmmx* so 
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n. CO, Ca. Be, CBOT Z*rf$~T4W®kW. 

3t*fc«fcfo***B*4 0 0 X«Lb©»*-CTi- U 
> «fT^ Ciia0J:D -ls*?5 U» p a&*lktt*?» 

[0164] *^<^»b«*«i*^*«-? : i*. 

MOVPE {^fl^gHfB^) . MB E <»-«ft5l 
tKAS) > HDVPE U\AY^A F5MBfl»S> ^ 

$>»fl«*fl;*flft*t\ Bfi±K#*fktt*«f*B** 
fe7**^9 Afk^?, r > * T3?<D&\tfa¥®&m 

*fiH\ &9&l£OXXmM*bmvxm90AOV P 

* <*: im?m*m& u x*&m<o&t&&mimftM* 

to 1 6 5 3 w±, BB«*aor*ftn«E)sfttti«>Ba 
«aaoA:^. *»Hti. cn^ccis^$n^4><x>r't* 

ttv*. mt*B9ccfctt£«':fel**B 1 0 Oit. LDX 

r-^^o lo«)nS4>l/<lipS2i nGaNBtc 

afttft*, *©na*>L/<t*paa i nGaNSccoc^r^> 
IUiH(<:^rii^0, l^nSffi*>l/<i*p2LA lGaN 
Bfco^ror *5 ^-0 Adk^feJ:^+ * U rjg^c 

«f«B <**Wtt:tt % >§ttB> «ctei»-c*^)B^»fl»S 
[0166] 

[0167] Xttfl 1 

<J>0 ffitc 5 0 0 WC aN«fc*)ft^<»7T«50 0 

[0168] X«:att« 1 0 5 0 V$X±W\ TMOt 

K-^nSGa Ni: 0 3? hJ!£4 ma© 

l?^^.^$^Co C<^>ii^2>^^ KBCM^tU 

2xi0 ,, /cffl' r^>^^Co 
[0 169] ^C^r, ±S3^^A«C3 6tCTMA { T 
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*)j£?)\,T)l>Z~OA.) *Sn* % mi>< 1 0 50WS 

£^ ? KJS&O. 1 wm<2J?$KA^3*£fco C««2 
<£m 9 * ? ^ KBOT?-* * 'J 7*gi* lxlOVc 
m 3 X'*>-?tc. 

[017 0 ] 8 0 0 'CKTtf, t 

1/tTMG, TM ! ( MJ>*,W>t>^M . NH., 

o. j.NcJ: 0<tWlOnS?7? KB* 5 0 0 

SCSiF* * 'J TiMttt. 5 x l 0"/c m 1 
fc, 

[0171] $<,>T, M4^Ail/CTlVlG, TM! 
J:tfNH, «fk\ 8C"rcrv>K-7*in,.,.Ga 
o. . . N * 3 o ^ x i p - a<7»*3 k Aft $ 

[0172] jjJWC, 1 0 5 0«CK±W\ MM* A 

iUTMG. TMA, NH, fe^Cpi Mg 

MA U.j Ga.., NJ:9«c&*2©p9^5* K9* 
0. 1 a ixiom 3 tdfiSft3tffc. C<£8I2C>p9*7 v 
KB©*~JU* + yrifttt*l x I O w /cm J 
fc. 

[0 173] S^T, M4^Ait/CTMG, NH, 
J:tfCp, Mflll', 1 0 5 0TTCM? K-^pfflG 

ftStffco C©p92>»^hSCr>^-^**'J7?ft* 
(*5x i OVcm' 

[0 174] I/*****, S«*fi»*-CTW\ *x-^ 

*sit*e^6«to fflO. 7 o o •cc^x-^^r^- 

, J>^€:?f-?*CSpMJa 5 £5^K:«*«iffcS^c. * 
td. ik±ia«>p9a>^^ h®^*ffi^W*«>»«©^ 

Al<fc9&&a«C«MH«U pSUa:>**hB<Z>*ffi 
CCN i tAu £0&6iEM*&AUfeo 
[0175] tlffi^Aft. *x 3 5 0 // m fc<?>* 

v7ic#m<tc& mmcm**** 1 5*$>»[W«t 

t»oLED*«l/fc, COLEDS^iil f <JH7T 
iai«*> 2 0mAfcfci*-c. Vf <IR#0]«£> 3. 5 
V. ^jfee-^«ft4 15am^&^^b. ft* 
HJ4tt*6 in VC* fee ■C-<D^7tA^5? h;UJ>^ 

H4I&2 0 n orC*>0 % #ffcce*UC«>A^'A«*^0 

[0 176] Xftitt2 

n9AU.j 6a,.,N««)^M20nS»?7 K 
tm&O&frX'. s>Y~-zr \ n*.. s Ga*.*, N*4 0 
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[0177] we, >£**b«>±k, m&M*t UCTM 
G. TM K NH, fcJ:tfCPj Mg*J*H^ 8 0 0 # C 
X\ Me K-^pffl i n,. 91 Ga e . )S NJ:0v^l^ 
P §2 * 5 * KB ^500t>^hn- A tOAft 

*'J;r?££l*2x i O'Vcffl' T?*->fc. 

[0 1 78] cnTO^2fl)pi^7? KJ1. Pg£2 

> * * r mo>&^ ^ott«**« i iimttc ucefis 

10 OLEDJ&FeflMu CC-LEDfri^ i f 2 0mA 
tCto^X* Vf 3. 5V. A3KtT-^nft4 ! Onm, 
mt X* $ t 2 0 n m Xh 0 , «#tti A t* 5 

[0 179] «ttM3 

*&PUi tmmcox, wrg«G>±K:. Si k 

! n»., 1 Ga,.,»NJ:Q&&5U4>n9£^ * 
KB* t?J*ft3 fcf&v 1 Om §2 * 7 ? h"BG>± 

-A©J¥SCCfi£ftSlii:*--ja : ?-*F»3i<?[>v5ttB*^ 
20 JttUfc. 

[0180] to^t, M^Aii/cTMG, TMi, 
NH, feJ:o'Cp a M6r*fflls 6 00W Mar K— 
vpS^i n e .p,Gao.«N^0v^l<?)pS^7i' K 

2xio i Vcm J X'Jbitc, 

[0181] vtic, s*fei^J i tmmc ox, m\<Dp*i 
&**20p9*5* KB*.«a*is\ •c-or«cr-±tc 

30 Mg F-^'p^GaNJ:0^^pSL^>^^hB^Aa 
$t>;rc<, -t-<D^. iHrticcb-C, Mco LED 

m+Zmc. C<OLEDm j r\t, MZQmAXVt 
3. 5V, Jttt-?j«4 1 Onm. ft*A-s^K^ 

[0 182] «tt0)4 

-^A!,., Ga c . 7 NSJ:*J^'Sir2^n9^ J 5 
y FB*r.Afi3'tifcl&. ^<D^2CC'!iS[ j> ^ * KSG> 
Si K-/nlGaKJ:0«^l^nS^77 
40 KB* 5 0 0 ^> ^* r a-A<D)^^^Aft$^c 0 C 
<OJ|S 1 On 31* ^ ? K@©«^-* ^ 'J 7&mZ2 x i o 

[0 183] .*ftfU3 4Kt»tt:»l<0n9^^^ 
KB5 50±tC. ✓>K-^I no. e! Ga e . 9! N*40 
rf->^A h D-ACT>J?$U:s£ft$^T^— S^#^«jS 

[0184] *«c, ?sttBo±cc, i i Witc i, 

T. MeK-^pSA!,., Gac, NJ:OV^20[> 
P9*^^ KBiMe K-^p^lGaNcfcOrjr^pSlr? 

so hs*!fi:xAft$^Co cnw«iiia&w i <tm 
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•t^UTLEDsS^Hffto COLEDS^Ii. If2 
0mAT'Vf3. 5V, ^7tb*-^i6^4 1 5 nm, f£ 
i? r jMD*f»i2 0 u mvab 9 . K£(lttJt*5 m 

[0 1 85] *MH5 

It. If20mA«Ct>l»t. Vf3- 5V V 
9U455nm. *M2 0nm©*&ft**mt, H 
*Hi*lt5mW-c*-7fc, 10 
[0 1 86] *IM6 

(C. JIOK^^t/trTMG. TM ifcJrtfNH^Ji 
l*. aooxrc. ^>K-^in e .i Ga«.t N*« 

fc. *^r, I n«.»Oa*.nNm (MM) £2 0 

**l*ti3HrrHi#3iBb. ftftCCIn,., Ga.. s N 

i f 20mAK4<$t>'C 1 Vf 3- 5 V. 

4 2 0 n in<*>#B#Wfc&*U «UH*lt 7 mW-c*-? 

fc, 

[0 187] *tt«7 

l/T SsiZn?: K - 7 L fcS-S^t 1 *^ I n 
e .MGa e . f! NS^50t>^A^ p - a<t»?<* teflgjA 30 
OfcOWtjWfll I il3Jtt(cl/T L E DX-?*fENl/ 
fc, C4>LEDS£F-Itl fSOinA^T, Vf 3- 
5V. ^-^4 5 0nin, 4MW67 0ftni<*>* 

[0188] mms 

lEttlH 1 O^SKfiEl', si 2*2 > £ £ hJl«E>±tt: S s K 

KB. ^>K-^l no. 8! Ga t . S! NJ:«i^m 
M«K-rpaAI.,, Ga { ., N«fc0w*»2«>p3a 

EDa^^c. C<OLEDX^lt. If20uiAKifc 
[0 1 89] mzftQ 

>^^hja*-c©#*«f*a*.®s3«fcfiL, ai&*8 

OOWtf. ^AiUTMG. TMi. N H, 
to£&f?>tfx*mi*. SihWrtflln,., I Oa 50 
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*. ift NJ:O&*3Wg*:3 8 0:*>2 r * ha«-A4>J9$(C 

impute. <xtc, u&z i o s crcic±v\ m*#a 

t ItTMG. TMA, NH. J: tf^? 
I*. S» K-^IAU^ Ga e ., NJ:^fr£3Mfi& 
3 9 0*>^*hP-A<EW?$tc.»&^3i*fc^ 
M¥*2 0M9i&U S i K^nSi n,.„Ga 
o.»»N^<!:Si K-^AU.j Ga»., NJs&xSCC I 

oa-^TSMt/fcnawMi (©i^ejsjhm) 

[019 0 ] n^aii±cc. Xfttt3 £H«tc 
v FB*J»Xfi£ft3'tifc. 

[0191] £K\ ®££ 8 0 0 WRtt/t. H£W 
A<i;LrTMG. TM j . NH, WtfCp, Mj4S 

^. m2o>pm?7 ? pa±KMGr K-^pai n...* 

G TMA, NH, WVCp, Mg^^^. M ? 
K-^pSLAU., Ga... NJs*3 9 0*>^ h C 

ff K-T/pai !U..iGa..»,NE<LMtr K-^plA 
Ga»., NJs<t*r££Kl oa-3-?flMt,fcpffl 
2&B8 <»2©*HSfltK) *©.^U/Co 
[0192] "WC\ pS^SIthtt:. !?Jfc# i 

[0 193] c5i/r»^*ife^x--'xK:^t*'C. **fe 
* * i/ . n si 2 > ^ ^ \ m±tc 5 o u m<c>mvm 

&m , p^r3>^ ha±tctc 1 0 /i m£XS*CiE^S 
[0194] awe, *(fctt*«iMa*W«i't:^»«ci** 

0>1T7t<4 T : £tim& 1 &g VX&&<Dm$& 9 0 ju mCC 

9xw*£7Q0 umfiO?7:rte9«lt/. 
^^a^LDjR-r&iWUfeo COLDX^it. 

lasting. atCC, C«>^f -7'£rk- M^V^tCKiS 
I/. S€g*7^f-i<>Kl/fcJI. ffiSt'l — ■ tf#feli 
^/ciC^S. trftC'tfWftttttl. 5 k A/cm* 
r£K«S3 9 0 n m©u-f«feW«sg$n&, 
[0195] UttM 1 0 

S^r-fe v Y t ^TiS^CS^, 5 0 0 
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G a N J: « <f ? 7tS^2 0 0 J'X h u-JU<K> 

[0196] 1 0 5 O'CS'Citf. TMG 

iNH. 4«**W*«C^*>:tf Si 

[0197] oc>TT\ &g£8 0 OXKTW\ ±leJKft 
a...,NBJ:9&*&l®na*? ? KJ1*5 0 0*> 

VG-JU<Dm$lCl$M£MtCo 10 
[0 198] &<,>T, 8 0 0*CT\ m\0>ti%L?5? K 
■i(C/>K-^ln..i Ga,.,N^2()t>^h 

[0199] 1 0 5 0*CK±W\ M*#* 

iUTMG. TMA, NH, WtfCp, Mg4« 

[ 0 2 0 0 3 8^T, 1 0 5 0 *C-C. Mff K-^PSA 

Ga c . ? KJ:0w^^2<?>pS3^7 ? F*£0. 20 
5 fJL m4>JV3KO&3l*fc, 

[ 0 2 0 I ] 9 1 . 1 0 5 0 VX'M c K-^G a N 

aao** r sconces iO a <*>H*tj»u c*uc 30 

(C. p3ia>»^HSiSg5L«:/ri/ % C««l"r&N i iA 
0>±fe8HI*fifc. T . £A ! J:Qa*M&effifljtL< 

fc. 

(OV~y t r §fc®£^Fg t,r*««« s & 9 0 p m & 

«*ttfcfft, ??y*fc-hi/»«:RBU S?ST'U 40 
-If^fg^S^fciiC*. t/*l»MdttJfc2. OKA 
/c XWKttft 4 5 0 ii mfl> U - trft&ftWSd n 

[ 0 204] mm 1 1 

7J2&2 00*>^ h P-A<Z>m<* nSJGa 
N <fc 9 & & n S8 =s > * * h 4 u m4)Jt 3 CClRH&iX 

[0205] SiF-^nfiAlM Ga,., N 

£9JQt&*20na*9? FB&O. 5 ii nKD/I^tc^ 50 
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rtUfcft, Si hWnHI n..„Ga,. ft sN«fc9^ 
Il«)nSl^f KJB7 1 ^5 0 0t>^AhP-^ 

[0 20 6 ] I n*.* Ga».. N£2 0 

a*. ? NJ:9JQt*»2«>pB*9* KS*0. 5pm4> 
mzic, ^c^CMer K-^GaN^:^^pi2> 

[ 0 2 0 7] t ftJKKKXttfl ! 0 <£R«K l/C. 

?jfclffi&2- Ok A/ cm 1 -CftfiaUt4 5 0 n 

[ 0 2 0 8] ftttM 1 2 

Xttffll 0 tRl&ULUX. ^TSffi±tCGa N>< 

tS£2 0 0*>^ hO^AOOJPSfcl, iiHGa 

Otc. 

[0 20 9 ] :JWC % S ! F-^naAU.i Ga,., N 
*QtLtt2<Oii2L*?? KH*0. 5iim4>V£ccJB 
fSl/fcfft, Si h"-7'nSIn e .o!Gao.5»N<fc5^ 
ffl«>na** ? K«*0. 1 ii m4>J93CC4B*Ltfc 0 

[02 10] ^^f, ✓ >K- , 7ln,., Ga 0 .» N& 

Ga e . s NA9*«|il©pffl**:f KKO. l 
iim©)5§Kl^$i±, SfcCCMsr F-7'plA U.j 
Ga,., NJ:9MI2©pa^??F«0. Sinn 
<DJ*S«C««3H\ AflftKM? K^pfflGaNcfcOft 
hg^O. 5iim«>V£CCJft*£1ifi:« 
[02 11] CWIi^l Q£H»ci/c. 

fc^^l !<OLD^^U*C*li«!?lelSSftJ:0i>t6CH/ 
*l4MflHktt 1 - OkA/cm 1 *C«iftfft«4 5 0 n 

[0212] mm 1 3 

o>i\M>?yv mtOX. S i K-rfnatt ! n,. (! Ga 
4 .hN^(<:, S i K-7'nStGaNJa*0. 1 ii 

pi/p»i/#pi tir^ sMMttmn 190* 
fc. 

[0213] P6nfeL Dft^tC^C^C, 1 0 <t 
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£0. 9k A/cm 1 tT'5 00ninC'U^i^l/ 

fc. 

[0214] £*M i 4 

m\<Dp%L>?7*? vmikfci&otcik. m2o>em?y? 

KB*«JdW*C±#< pSI=2>£^ hB*Bai/fcK 
1 0 iia]«tc ire, ^7 7 TffiS_Lfc p SL 

Ox-Mtc^^C, gifeffll 1 0 iPlffM^. r z— l> > ^ 

fcfft. pl2>»i? tB±K» ftflEMWtir^titr^C 

fi^Ufco cur, KBOLEDS^Bfc. C<PL 
EDtt?t£, If20mAKfcl»'C. Vf3. 5V, ft 
X&A4 5 0 «i ffi^fS^iiS^^l/. W68tfW*6mW 
T'&^fco ft#A^*hH^««*2 0iim± 

*'*-7'fc,»0 Fflft££*lsfc 0 
[0215] X 1 5 

HJI«tW2^mW«:Jlkft$WCo BfclUfcS* 

& P SSffcfoMK«*B<^»Kffc, *5 &V p Bn > * * 
hS$^n^>£ Z V<J>s- Ptetf o tc 

ft. p*^>*^js±k. ««*w*^jar^ci 
vmon&^m^T i lax ^ov^siw 

flSK/fc. C^UC. BfSWDLEDX^fcBfc. CCC'LE 
D*«i, i fSOmA^i^T, Vf3. 5V. ft* 
?£^4 5 0 n mCEWfeft^fc^iU/, £*HB;Wi6 mWi 30 

S'*-7rjr,»o KBft***l/fc 0 
[0216] 1 6 

SffdPlJ 1 0 tm&tC UX. WtJ 7 e«±Kl. G a N 
m v 5 t JS& 2 0 0 * > I* 0-A<om$ic. m2G 
a N <fc 0 & n SSa > * * & 4 i« mOJV 

«:*«-tb 1 ©n a * * * kb ± t/-c fcfra-r 

[02 17] nffl3>^^ h«&C0±*c, y>K- 
7I.U., Ga D .* N*3 0*>^ hD-A©J?3fc: 40 
Jl»3i*r*— BW^WfiOJiattBtSfljtUfc. 

[02 18)^^', M« hWpSAIt.i Ga*. ft 

tCf&mZV, -e©±*CMs K^p9GaNJ:DJQc&p 
[0219] Lft»&ft, XttM 1 4 £HtWCl/C. r^i 

y£tT-?fcft. paa^^^HgllcNiiAuJ:*)* 
&iEB&&aj&3*.£U nSa>^^ hB<DffiH«H*c 50 
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^B2 0 0 2- 14 1553 
46 

T i LA !J:0M«M«M(//c, C^l/C. 
OLED^flfec CCDLEDjftFt*. ! f 2 0mA 
K*Nr»T, V f 3 . 5 V . *£fc?&£4 5 0 n m®#feft 

^ * h jKZ>¥«"«*> 2 0 n m i -7'v;o KBft 

[022 0 ] 1 7 

J:9LED%?£Bfc. C^LEDS^-ti, C©LED 

i f2 0mAK*H>T, Vf 3. 5 V. 
ft^OnmaBBftjft&ffU ft*aW7tt4mW-c* 

K-K^fStSii, 4 0Anrcfc<»;te. 
[0221] l^sei i a 

2 5*>^Xho-A©JS£K.AS:<*1*, -e©±«:i*fl: 
iilt/>K-7 !n.. D! Ga*.,.N^50t>^A 
hP-4©B3£i!»Stt*£l*f>HfE« 1 3B«Qafi 
(./. i^Fiiur/> K-^I n f .„Ca,.«N 
*2 5*>**ha~*©*3tCflJW3ii, fgJ* 1 0 0 

i£. bdc^BBMlKl. OkA/cm 1 T'4l5nm 
©u-i^ftiR^i/fco 

[0222] mm 1 9 

ai4B<^«bi5i-ii*»ffi 3 om^r^x l d* 

feOK, Blcr>nB»9 9 KS±tC*tPSiUC^>K 
-^1 n tt . ls Gao.^N^2 5*>^FO-A<J5^$ 

£t»9ftfF*2 6BM9£U SftiCtf^BiU*C^> 
K-7 4 jfi s . 1! Ga,.e ! N^25*>^A(' p-act>^ 

^#F«tt<Wgtt® & ^5£ t/ fco c ^ u r ^ 6 tlfc x 

1. 0k A/cm 4 t?4 1 5nmOU-fWi^l/ 
fc. 

[0 22 3 3 0 

?mm 1 6 rfi^feL E Dttt. ni&M 1 7 -CBfc 
«&LEDX?&. «t*C-GaA$«tt««fc8A! i 
n G a P ^Ha4 J: 0 v -5 ^feffi^ 3 mV, 6 6 0 n m 
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(25) 



5 6x25 emmw&tiv-LEDr* A7'l/^ff 

a wilier i- fc'£ o ^> ja^ Aio 

[0224] 
[0SOfifS£i^] 

[01] ^^^J:^Mfb^^^^^<?>-ffM<D 



10 

[02] ^^^J:^M{k^#^i*^^^fto^ 

im4] -^mmcx^uim^^it^m^^m 

(Dwxz&tt&mfimm. 20 
[07 3 -^mn<o^\m^m^-^m^<j>^<o-m 

[0103 -^mn^xh^\m^\±^it^(o^^ 



4*^2 0 0 2- 1 4 1 553 
4S 

* [011] ^m^cj:^{tm^\t^it^<D^\<7>m 

im\2] -^m^^^{t^mt^itm^<D^o>^ 
mi 3] *&m<»mm¥&(b&ftm*i>c*<.i z : <m 

m 1 4 ] ^Bjcf>Hffc^*«i*^^tcfeci^>§ti 

[016] -^0^Mft«3*«^7t^tCfe^^n^ 

[r*#0>SS493] 
11, 9 1, 4 0 1 -«g 
1 3, 93, 403-nS5>^i?h.i 
14, 2 1, 34, 54, 50 1, 94, 294, 29 
4a, 29 4b, 4 14, 4 1 2 -il52£ ^ ? KS 
1 5, 9 5, 4 05~«l*» 

1 6, 36, 4 1, 56, 502, 96, 96a, 96 
l>, 29 6, 4 1 6, 4 2 6, 436-pI^-?Ki 
1 7. 97, 407 -pS2=i>4? * h<3 
1 8, 9 8, 4 08-Mfi 
1 9, 9 9, 4 0 9-jEMS 



[HI ] 



[02] 



[03] 
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m\ 2] 



[Bid] 



440- 

456- 
41$- 

414- 



.409 




AV\\\X\ 



426 
-406 

^-424 408 




402 



il 4] 




[B15] 





[|S1 6] 




7P> ^-^CC'fcl* 

(n>«fe*S^M ^¥7- 118045 

(32)fiBfee ^5^170(1995. 5- 17) 



(72)1 



SS^PHjMm±*ere049i#ifcioo Bffiffc 
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(72)»m# i^X F 5F041 AA03 M04 Mil CA05 CMO 

^^ajMrpii t ? i ereg491#ifelC0 Qffiffc 5FG73 AA55 M?3 AA?J CAO? CA07 

^XSItta5^ltrt CB06 EA03 EA24 
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[SMfB] ¥fi£l 5*6 « 1 3 0 <2 00 3. 6- 1 3) 



[£WS^] *WB2 0 0 2 - 1 4 1 & 5 3 < P 2 0 0 2 - 1 4 1 5 5 3 A) 
[&BS] Wtl 4*5*1 17B (2 00 2. 5- 1 7) 
[*WMfc] SBftSH&SS 14-1416 

[iiiBS^] ftm2 0 0 1-282288 (P2 00 1-282288) 
[BflMHt9Hff7B] 

TOIL 33/OG 
H015 5/343 610 
[F I] 

H01L 33/00 C 

HOIS 5/343 610 



[StiJB] ^15*2^2 4 3 (2 0 0 3. 2. 2 
4 ) 

[MflESMujreS] ^ 
[MiE*&] SK 

[iBJCTi 3 BlfeJ:cH|l20>±B£VU 

^wfi^atta. s*att»<z>sri©^as±tc:»«*>nfc 

m a Bin fcteMHtB i* . uestta©* i i, 
i:rc* ^n, *o ^ > j*btf i ) Kf A«r^tr n s&kf t 

«94*«tt* fctf nS&Ga N J: *) * 1 © n SL 9 * ? F 
Js£. ^IlC'al^^ F££9t*£ttB*6£nfc 

tt'OF?*?:f*irr*ff2fl>nS??? Ffl£*d 

ffctt*W»:J:DJtt*Wl©pa^^^ FB±, KIP lO 
pS*??? FB^«7 4>attB^&IRnft:aB(cR(^& 
n. msiOpZi??? FBJ: K4£>* 

(ttt*W*J:>)Ja*»2©paii'5* KHi«rS«i 

[|g*3S2 ] H£* 1 On** 9 •? FB0K 1 0*> 



[ 3 ] &TS2B 1 0 0 * 

>^hD-Atl±, 1- 0jJmBT©W««C 
44tWtif 1 */cli2iE»C5^ft^^#^ 

[|g*3f 4 ] MCB 1 ^Pl^ ^ FStfK 1 0*> 

^ h p i . o ft m«T«>ff3 *irr * C ± 

£45$ £ r &i3#3S 1 ftrc * L 3 AM *r*ufc 1 mt^M 

[■ft* 5 ] M2B 1 ©p3L* 9 * FBI*. 1 0 0 * 
>^hD-AUl, 0. 5um(*T®JV3*irr«C 

i <t -r * ftft@ i«c^4<!H >rna> i motto 

[ i£*J£ 6 ] mZW 2 © p 22 2 y •? FB±K . iEel& 

[BMT7] M&nB£fMl*WtBft, 
A3 ft* n > * * h @£W^ h C ££4$Sft<LT£« 

&a i *i*oe©t-rn* 1 ro^sffc**wf«fe* 

[SWOPS] JMfcJ:&ff2G>±B£ffl/, *o^> 
AbffVK? A«att2f Ml**!* =£-aSf £ 

nB£ffafli4W*B, te<fc0««Hi!l©»2O^ifiLhtc 

fen £!sft&¥W*aft. ttftfiaogi i o^fflK^b 

f k^4^i*5 fci* n SSO a N J: 0 * £ 3^ 1 <J> n 53 * 9 * 
FB±, W3l<Dn2L**? FHJ:9i?ittB*»€>*n 

t^y0^i«:dOHfk4394^J:0^*B2CC>ftat^ 
^ ^ FBi«rS* % 

ttpSSft(k«9¥9IM^. Ka»B®^2 0[>iffi«:»i/ 
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1*832 0 0 2- 1 4 1553 



r mi 6n, ^r>r ji> ^ ~ * a <t # y * ju t p sa . 

sn<Z>p23L***KJal*. 10*>y*l-D-/dSLb, 

•?piGa N£ /cii-Y >s>9i <t # l» * A <!: p S£ 
SWb«^««:cfc9w&»2<Z)p3i^^^ FJB*£4tca 

[ i o ) ma p a*f k**«(*a iiiE*a>mg 
«3ti*p2Sn>4?i?ni«:Wi^ &p%L^>ztn-m 
tmzop&t? ? KSi©ra«i, 

c £ <t -r zzmm i ft i * i* 7 mm&m 9 ©i *r 

[■#qri 1 3 Biaaps*ffc«Mi^(*Js«, m«sa* 

[1S5^12] nysaaaiconS'*** rat*. -Of 
r^nutqr i fti»o i i ©orn* i wM«>AfbHi# 

SSfbtt^WfrC^sSSft* n ffl<^B#KW§« *irr 

[■#■ 1 5 3 mssttn^, i o o 

d - AKTflfctCTftfr&ft Zm-^#^W^m$& 
6Ci 44Sffc£ T«**« 1 to ^ O 1 4 <*H -ma* i 41 

j: o n z>m%km ± &irjs o c to & *aB?#^tt&«:tt 

[ ig*£ 1 7 3 HttMP. ✓ > K - *to *>OC&&S 

[^QftPSMftgHII] 
[ 0 0 0 1 ] 



(LED) , V—*?'? A *— K < L D > W>**f*»* 
jlt^O, Wei*, &£±K$M3:h&4£«f*!MKi 
*&2<b&M£*f*£ J: o^fcsn&sfb***^**^ 

[ 0 0 0 2 ] 

f * L E D , L D^a>4^Cft^^^©-t«4 iUin 
GaN, A ! GaN, Ga N»0«b«MSMS##1fSfa 

fctfBLED. *HtfiLED#£JHb3ft 1 r<*vu 

[ o o o 3 ] cn^ta. *«A%^fMM**ftL 
ED*?-!*. ^U^'ru^ai^WU. rante**. « 
ficr>±K, n2GaNJ:9ft&na:3:<'**hB£, n 
IAlGaN^DWnS^7-;Kli, nfllnGa 
N<fc9to&«l±B<fc, piA I GahU'Oto&pSS*? 

KSi, pSGaNJ:D^pM3>^f hSi^JB 
-X«!B3nfc»S«rW^C^»4o Si, G 

^g^ii, ! n G a NO i nOtb* 

[ 0 0 0 4 ] L D«fFKl^--C4*, Sfc^i: DfS * 
4P»&ftM@££*YCt*&. W^liWH^e -2 15 11 

COLD*™, i nGaNJ:0&&JaJ51 00* 
> ^ h D - A fclTOSttB* n^GaNSip^Ga 
NSitCJ:0«?»t/, $^niGaN^J:^pIG 
aNBO-en-etiOitcpaA ! GaNJsfe^C^ii^A 

I GaN®£§5rttfc*£3££?tr&,, ccc^cc^^r, 
A 1 GaNI*i«BH>j&a»4l/TI!iBl/tl^ 

[ 0 0 0 5 1 

^-p^tTli. ±tc^yc <fc ^ to y r p S©^ 

^ V L E D ii7 7 - f ^ a 7 

3«fatt^ft< ft * C 4 1 JQc *. 
[0 00 6] ft*, *ffctt*i»#LD*™, gn§a4$SI 

¥6-2 1 5 i m&mcu&ztix^Zxti^tc. y > 
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[ 0 0 0 7 ] t^r, *»pjt, L E D3»ecWfiofc 

[ o o o a ] 

CL&£^X^mmmfrh<0&.1t* I nGaNe»o 

t o o o 9 ] a oiwa^ -**m<om i ombk j 

«»*3H*S, fc«fcrm«teB<&»2®£W±tci»*&n 
fcii a 1G a N ^: *3 Vl>^ 1 O n SI ^ 7 K 

#?UCSStt6*V ^T*5i$A£#y$AMrtrp 

^fb^^fi^ov^i^p^^v 7 rat. sisr 

Mv $m\<Dp%i27? KaJ:*J4>***>o 
affc«i£^<fc*V*M2CDpa*** KJSi€:SCfC 

[ o o i o ] m&m i o>i\Zit>=> ? patt, 1 o y 
[oon]ffl82i!©pSj?7?hm iot>^ 
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«W2 0 0 2- 14 1553 

-r^ci^g* u*. 

[ o 012] miam2 o>p a * y ? kh±cc % 

1 0 0 1 3 ] *fWRmH2C[>fMai»: <Wtf*, * 1 feet 

t>'3S2<7>£®£*tL/, a^>^$A£3tfy$A*»f 

m<Qf& 1 <P£ffi±tC»tt6ftfc n E&ittoP&Gfcms 
J:O c »attS©S|l2 0>£B±CCtt^^tkft P 
mt*m&W?&¥&tott«vi&»Z.. ttnatttfr* 

KB J: #J fe^i^^&jStifetiBttSW *5> 
d«?^ffc®j¥«f*J:*J<f**2<!>na^^^ Fa&«d 

^. BpMsft«34£«i*:!St*, s*atta^>aaf2©^fflcc 

^. SMI 0pi^-; KWt l()t>^ho-A 
fett. 1. 0^m«T<?>J?5*Wf 

[ o 014] ccoafbte****:^**^^^^ . m 1 

cr>p §2 ^ y v FKJ: 0 4>iStta^5*Btife&fi«:arW 6 

crpa*fk**«#J: # jja*»2«>pa^^^ h~a*s 
[o o i 5 ] BrgBpasffc**wtai*. iE^S 

[ o o i6] * mi J*zm2<mm>&\m&&ft 

[ o oi7] man&m{t®¥&<tm&, nmm^m 
sf 2 © n sa * * ra ± co^tc , s<< >»:aja<oHJQc &n 

Sdi^dn*paa>»^ha*eu, ^p^^>^ 
t o oia] gqsa^a^Mtt^. ^tt^a*s#*tt«: 
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• [ 0 0 19] matfttBI*. 13 1 0 o 

/a i skf MJM^tt J: o * * m*km ±*wbox**m 

[ 0 0 2 0 ] 

ttoSMM*, i^-#^£4>^x^$ftxc*&o 
[ 0 0 2 1 ] B 1 it, Witt: J: 4Sf ttt*« 

[ 0 0 2 2 ] m 1 K^T^ki&^ft^^F 1 01*, 

*§i&b 1 5 > mutism i s tpBWWti»*» i 

0n3*?? KS! 4te<fca £ p2£*^-;> KJS 1 6**&fc 
Si i±ccKc* 6*1X1*4, 

[0 023] SttMl 5tt. Y^Ai^^Ai* 

^«?SSIk**©f*«, i a. A !„. Ga,..., N (CC 
X. 0<m<l. 0^n<l>r'StCi^t:'#^cfi 
<>»«l/<lt. CSttJB 1 S5in« Oa,.„ N { C 

ex. o<m< i ) x^ti^\m^m^m^t 
4 c <t «c <fc o , x««m(te«ft** 

fc. WT«MWW:*rt*X. ^in B Ga,.. N (CC 

[ o 024] m±m 1 5«. a?#^ffti0><><z>x*> 
D*+t?*n. LD^x&n, ss^^^. x* 

[ 0 0 2 5 ] *^tcte^-C fi^#P1#3fiii*. >i«i 
JS£«^**ffcB5*5f* (inGaN) coS^if&fei 

[ o 026] *-~s?#FMitiK£ i*. 

R«SI**§.'aT* C <t <t * -So 
[ 0 0 2 7] ^IS^pSmiii, #P§<bP£ 



WB2 0 0 2-141553 

ti#wmtc j: ->x<t.«sn-s*fis-¥-#^»at«>*Bdtc 
it. ^ssvsfee *w«x»»w & 2 =? y k e^t 

X. #p|t)J:iMlltiE. B*ft^>^A4Jtfy •? 

5 1/ < li % i n G a N > -CUM* 1/ , PSItJs «:*«)*f fc^ 
4£*I*X, m^i nN^GaNTW^Ci^ 

[ o 0 2 8] m±m 1 54*. ^-S^tt^^cc-tg^r' 
U#Fim& 1 0 0*> ^ h D-ZJaTOJMKRfl* 
I/. *M*#pf»jfi€[>»&Xi*##J3S& 1 0 o*> 
h D-A«TO*S«:^attit 1 5 0 ? 
* ha~4j%T0j*3fcJtM»*c&3ros ok*. c*r 

NMit, i o o*> ^* hD-AtiTOns^/Mt 

4, 

[ 0 0 2 9] m-nttfSfflk, IHS^pSi^T 

n«-^si5^fe^x^. fattaana, pa^rn 
Xfe^a^ i»«:y>K-^{^l«tt«aaiD) 
i WO FBIAA. Ji^^Tt. 

[ 0 0 3 0 ] SttJa 1 5K K^-T^^ctOV^fcli 

iH)g^tcip]t;x*nit. F-^ufea 

O/csaiS ti. *3^>^ o FUJHItt) tr- ? *) 

[0031] ofrouith. itmycte^xttL. vmm 
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t*. T^&fa* k - v o tcm\±m *m?z&it7k+ * «j *> 
[ 0 0 3 2] rgli/s 1 5 co» i ozmiz&uxmi z>n 

Xi,*ZmiQ>i\mt>?? KBl 4 it. ^>^AA^U 

it. nStt Tn i G a 1-1 N < 0 < j < 1 > tMf^ C 
i*i|a*(/C* # C^im Gai-i NKfc^r. j<7>H 
It. 0<j£0. 5©«@ftKfc£C<WW*Ui 0 — 
tt<£ I nCaN«, i n©H*4JKnK»», iteH 

ttanxvtcs < ja & a *j , n ss * ? * ks iir 

jilt*. U<i*0< j SO. 3. 

ftrat/<ii0< j £0. 2«rtK*l>o 
[0033] KJB1 40?* + "J 

r2S«t*. 1 x 1 O'Vcffl' - 1 x i O'Vcffi' <T> 
&mftfo&Z££&&£ls*<*o VM 1 4*<Z> 

* + y rauw lxiovcm' <fc o k;i>w<,*£ist* 
@i 5^^sawi£To, swafla*HftT** 
, lUna^^Kiu + y r«s 

^lxiOVcm' J:0^^!©nS^7? 

[0034] JFi4>nB*<?? KJS 14 it, *©»3K 

Uilt dtfC, 3 0 0 t>^h a-M p K-)?$ 
M*T*c:±*M*l/l-. I n^Ga^«dtrAIMM£ 
«f*@ <SttS + £T i ©nffl^ 5 ? KS> ©**Ji#3 0 

»Caa?7^ KJl 1 4K. 3 6(Ctit)Hl cr>nS!?7 ? 

^SitA « £ -> "C, * ? * C/^-T < 6 "C'*> 

±<c I n^Ga«d€rttklSMN» 

#4*. *©ttaMt*K^£*K'G>'C. C©ffc2j£$gfii 
St^wcwarcfc***. *4>|gJV£ 3 0 0 Y 

[ o o 3 5 ] st1&s i 5 ©ft* 2 o^tttfurwadft 

*0£9tt*fl&4*«ftt*. 5£in s Al, G 
ai.,., N (CCt, O^s, O^t. $ + t i 1 > T' 



WB2002-1 4 1553 

CO 03 6] Sftl Hi. t7T ^7 (C®, R25, A 
B«dtr> , SiC <6H-SiC. 4H-Si 
CT. > , Si. ZnO, GaA$, *fcf4,'U (MgA ! 
, O s , «m-t© (111)1), G a N, Mit^^S 

— «m(Ctt % f7 7 ^T, *tr*<k GaNS 

[ 0 0 3 7 ] 1 I ifcB/BSJTC^*"* ^ rJs 1 
2 it. JNKl 1 i*«)±KBM*Sn**fblM^f*J14 

♦J. fflAKGaN, A !N. GaAlN^WOKI* 

C^Zn OOc^: 5 $ tiT c ^tg^. $ fc* 
rc^^tCi*. CG>'<?7rBl 2WAStkJQCl*C 
[0 03 8] ^';7Til 2±0Clt. »ic>nSS^7^ 

k»i 4tct>»urna3>^ ^ hvi 3*W5nr 

t**, COnS3>^ ^ hSl 3it. GaN, A 1 Ga 
[ 0 0391 1^11 *c^?5E<JE>#*^if*S&^LA: 

[0040] nfflav** h® 1 3it. Ga N'CBflW 

O-ifiTS^^o GaNli-eoMi»ttd^fSOH 

Tt^a, ES«ao*ffctt*«*«:lt^r«n'Ci»*fc 
^^>. «(?>±cc^$ii^i<?>nM^^ ? KJa l 4^ 
*fk«MN»#»®ttatt€:flLb$'tt*C i^f**«> 

[004 1 ]*fc, nan>^^HB13«>**'Jrii 
Si*. MSI SiO>ftf*OC*5f--5 ^ ^«ftt«>«jMtto 
£Zf LX<DV f «HKTffi»«:«*lll*«X5T 

l»±CDSL^6 . 5 x i 0 1 V c m J ^5X1 0 1 V c 

[0 04 2] 8i*. nl2>^ rial 3i<7> 

> <t i > <au) tttusmm^ 

L/C*. 

[0043] pS^^ KS1 6±^«, pla>^? 
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ntc^o pm*>$* hBl lit. GaN, A 1 G a 

sisK,*-*—*. >? friz,'? $ vifl&f&zti, mm+ov 

[ 0 0 4 4] 1 9 t<D&$L * * *&fts<7> 

Tiggii, 1 x i O'Vcm' - ixi ('"/cm' v> 
[0045] EB&i 9 6*. p*2:2>** hBl 7<tcr> 

*MU'*-£ ?9=z>**t oat^4U§uQ»6 . - * 

(Ni}^i(Au) <t&^t*Mttttsk Witt** 
Is COB^tcfelir. E%Sl9i*. plGa 

[ 0 0 4 6] B2i*, *^<D*ffc1S*^#fe***-G> 
SI©******. 

I 0 0 4 7] B2K^f £#3^2 04*, m 1 ® 
^ ? h"S 1 4<tnat3>^^ hS 1 3£4>IHtC. HI20 
nMi?? v KB 2 1 fcfcW*. B 1 KSfc-rSHH* 

I 0 0 4 8] t®ft£X?2 0 CCfcC^C ID 1 lCtt§£ 

KIR 2 11*. 7^^-?Ai^'U $A*^tfn5Mffcfo 

KIR 2 l*W**C±lCJ:->t\ 5H <Z>n3£** * KB 
1 4 K* * -? ?m*7z2 <tl>CiOT 

[0 04 9] CGW20ABJ9 * KIR 2 1 t*. »* 1/ 
<i*. n*2A U Ga,. 8 N (CC'C. 0<a< 1 > t? 

0. 6«>«Hl*iK:*>*C<t*«f*t/C^ AIG«NI« 

? kb 1 4«>i??stci>d^t>^'r. -e<DJSi<:^7 ? 

|6lK&&a>fc*C<fe&o a fS4*, 0 < a < 0 . 4 0C'S5Sf*3 

Al. Ga,. a N£fct*^<D^&fc^T&$ft£Sffc 

[0050] »2©na^?7 KJR2 l©tt»J 
TSSSgi*, 5x i 0 ! 7cib' - 1 x i 0"/cm' 

10 x '/clV AlGaN©*ffit*»* 
<*£<dt\ £#X?«>V f *X<&9. ftX3M*tt 
TT-Sfli^K&O, — *. l J7lUb!^l x i o 

^S»*H5TT^6T'*^o *24>n&*??Fa 



4*1^2 0 0 2-1 4 1553 

2 14*, 3*. 5(:^>^lD-A-0. SMffi^ 
$ 4 *> -7 Tff2fi£T£ C ±*s-C3 £o 
[0 05 1 ] W& \ I % ^<v7tS1 2, ni^>^ 
hR13 t nS^7-;K114, SttSl 5, p§I*? 
v FR16, p3?3>*£ ha 1 7. IM&l B^cfcO' 
iESSSi 191*. B 1 KlHl'ClWl/fcfiOO^'C* 

[ 0 0 5 2 ] B 3 1*. *5WI«C ^ **fb«*#«f*£#* 

[ 0 05 3] B3 frc^f^ib^«ft^*^3 0 1*, 
iittV 1 5 , icSftB 1 5 *iWC*W/TV£ n 3£ 
? KB3 44*J:CXB1 «JpI?7 ? KB 3 6*M? 

*¥wmaifi&*w?*, c<D¥*»ws«Hi4*, a 

1 K*??1t&<!;mt, -'<^ T il2 teJ: On 523 > * 

2 hBi sfcftot:, «£i i±K»i*fenr^*. 

[ o o 5 4 ] m±m i 5©*2©^«:«i/rRc*&n 
trv^aio>pss^^ v KB3 ei*. ^>*^^y 

^^rgtia i 5*?j:o'<-ne#tc, *£t*i*-t-<io±cc^ 

P§3In. Ga^. N <0<k< 1 > -caAT&c** 
IJU^ C<DIn. Ga,., NCC*H>T. k©«*, 
0<kS0. 5©«Hrt«:*&£:idiJt*l/C* # -flx^ 
i nGaNl*. I nQ>tb^Z&<?Zl£m^ ttAtt^ 
9. o^i?^^ Ka^UTStt 

tCi*. kffcPO. 5KTC*&C43&i»*tr^©-CA 

kili*, 3^w:«f*b<J*0<k^0. 3. ^^>^ 
«0<l*0<k^0. 2cr*S5igrttc^^ 0 
[0055] ^IC'pi^'; KB36©**y 
TjSSI*, 1 x l O^/co!' - ixi O'Vcm' 0> 
«BrtccA>*Ci^Sg*Otr»o »l©pffl^9^KB3 
etC+tyratt^l x 1 0 ,T /cm' J:HWl' 

TT-5«ianc*9, (feTfpa^*; KB3 6*©**y 
Tjg£A*l X l O'Vcffi' j:o*>**i*^ai«>pat 
* * * KBtZtiMffaPSK «t 0 , WlliA^Ttiffi 
AKft^&t^ »l©paj'^?KH3 6«, a 
1 K^f&t*:fctt£ p S * ^ ^ KB 1 6 ccn U-CJ*^ 

[0 05 6 ] mi<»p2L??? KB 3 61*. -C-C-if^tc 
^STOt*wc^ iittB I5tm\ <Dp&!?7 ■? KB 

3 6ilt ^IfC, 3 00t>^AhD-m^$ 
^^*r^> C LA>. IniGa <b«dttAf 
WfcB (SM+»l©pS^7? KB) O)«ta3^3 0 
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±oc J: ^ tc. I niOa £d toWfc«¥* 

I o o 5 7 3 f£1±Js i 5©* i ©^iatt:»i/r»«$n 

TV* n St 9 v •? KB 3 4 i*> n B*<MN£Mt'C*£flJt 
ai..o N <CCT\ 0 ^u, OSv, u + v< 1 > r 
[0 05 8] 1, '<?7tB1 2, nai3>^^ 

[ 0 0 5 9 ] 041*, J: &«Hfeft^f*£*X 

[ 0 0 6 0 ] m4 tCrf?^1c7k3-4 0 W KDpMi? 

[0 0 6 1 ] CCD|fc#^F'4<HCfc<,^C, H3K*%?K 

«(*T>BflKftTV&. CW^^2C!>pS^^-; 
KB 4 l^HCia^t, *14>p&»??FB 
3 6 <L<DK50^> K* * 9 ^H&tcS < C £#T' 

[0062] C<D»2©pBJ?9 KB4 lit. 
<fc*. p*3lA 1 > Ga,.» N (CC'C. 0< b< 1 ) r 

l&]K*&:fe&-C*&. bUtt, 0<b£0. 4<£'S5Srt 

[0 06 3] *fc, »2<Z>pSL*7* KB 4 l©*t»J 
r£&tt, lxiO !T /cffl' - 1 x i 0' '/cm' o> 
$mF^c£>z>c i^o + »J T?£&# ! X 

lO l 7cia J J:«7<>fit^ SttBl S'MDiESUBtt 

*<*>** 'jraawi x i oven' 

iAIGa N<£«M£tfB < ftr *) IHIsaMWttTf «afi» 
W2<Dp&&7 ? KB 4 1& MS. 5 0* 

-fit 



1MB2 0 0 2-14 155 3 

[0064]Sfill, ^?7t11 2, nS3>^ 
KB 13, »ttBl5. p3!a>** hJa 1 7. JMS 
1 8 J: 0'iE^€B ! 9 1*. 01 tCBBlttt^ WcBO 0> 

? KB3 61*. B3tCBaorifl^l/fcB*J€[>*>©'C* 

[ 0 0 6 5 ] 0 5 It, J; 6ttrt^£«f*£jt;% 

l 0 0 6 6] 05JC^-r^k^i»f*^*3&^5 ot*, 

iittB i 5 , afecjftcattB i 5 ft-ecDnfMrMtr* i o> 

n^^7? KB 5 4 *S&n3M£WtB5 0 1 4e<fc*m 
2 O p« ^ ^ ^ KB 4 1 4Stf P ^«AB 5 0 2*fe 

&«^NHWB«tt«rirr«. c^**<«»B»ai*, 

hBl 3«:^l/r, Slgl l±fe^^C^^o 
85^, nS*S*S5 0 1li, ^K^>nS1^7j?K 

@5 4tcj:^fi»^snr<r^o 

[ 0 0 6 7] C<omt^ r o 0 it, B 1 OCtjtT^^^ 
1 Om^nSi'?? KB»jfitB4*C7nrp58^^ 
sr KB»ii*m*^1ift:*«i*lRBf!l3i^W'r^*><J[> 

T ^ KB 5 44*. @ 1 tC^'T^lC>!i^i' : ? ^ KB1 4 

10p3H^^9 KB5 6&K. Sl^T^^lO^ 
fet^ ^pl^-; KB 1 6 £iS3H, ^f'^p§?ift^ 

[0 06 8] £9ftl/<BOT&£. ^l^n^^^i- 
KB54ii, 7J^%^^A«d««<r»iiffit(btt^NM 
tC<fcD^Sn^o C00^ l(Dn«^? KB541*, 
n^In„ Gai.„ N <CCX"% 0 ^w< 1 } ^CKflK' 
4CiW*0c» o Tfrfo*, C©Kia>nS^7? K 
/s5 4tt, B 1 1 OK W4» 1 «na 

KB I 4Kni/TRni/fen9aE(bft««l*THB 

©!«C5n'r^jfe^l OCCASCi'SBl ©119^7 
^ KB! 4«cp|0t:Si«Ufta*iBllia>a^6, v 

oat*, o^wio. 5©aaart^-sct/«t*i/ 
o<w^o. 2oo*aart«:ft4 0 sri©naa^7^ kb 

5 4©* ^ "J Tsga*>, RflKDBA^^, 1 x l 0"/ 
cm' ^lxiO'Vc^ 0>4£HF*I K £ £ C <L ^ 5 

n\v>i\m>?z>? KB5 4<». -ea>J9$K4$(c«i 

5?^^ KB 5 4 £1*, ^rft X\ 3 0 0 *> ^ho-A 
fcLbCCI? $ & C ± #«* I, < . 1 w m^T^J¥ $ 
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[ 0 0 6 9] B5Kat?%ttX-?-5 OfcfcC'T. rgteS 

?KB5 6i£. pS!nxGal-xN(CCt. 0£x 
tcteti hW 1 <0 p2L * y •> Ma 3 6 ICfSU XfoW btcM 

&£mK»mtofrz>* x®*, o^x^o. 5 assart 

cc&£ c <b?^t£ O < , 5 * U < i*0 £ x ^ 0 - 
30DS5^rt, »4>af*K«*0SxS0. 2 0S5Srtcc 

«M>. 0tWC>S^6, lxlOVctt' - lx! 0 
Vein' <PffiBrt*CA£C<t#lg2U*. M 
ICD&v v K S 5 6 CD)*;? K#K»ati*fc (, js^o 
1 5 t<Q£EtX\ 3 0 0 *>^* h P 

[0070] KJ24 11*, ©4^T 

[0 0 7 1 ] ISl K XvVrmi 2. iiS!^ 
>**hisl3. pl2>^>7 »>Js i 7, 8fc 
jc^E^g i b i tcKts&m* i o tc^ursa 

[ 0 0 7 2 ] B 8 ti, *SS9ic<: J: -6*Wfl:«*#^>$ 

3^601*. nS22>^^ hJSl 3£SHG>n52*?? 
4 <fcG>[»a:, M2<E-«i*5l* ? 9 KH2 1 #ii*[tf£ 

«<s tin mstz^&itmi-s o<L|sjtf<^> 

COIT2<E.«i*3[>^? KJ12 Ik*. m2 

^ pas 6i*. airraj: o 6. cn*w*fc*» 

[ 0 0 7 3] fcl±, J:*»MMU!Wt:SS*3» 
it. LEDSH 1 **, LD^td^jS^r'^^C^ii^ 

J2 7 Iti, ±ia^^-7T@l 2, n§2^>^^hSl 



4M2Q0 2- 14 1553 

$nr^£4^sf*j2 7 2&. iJaf2fi&34afc*S£«« i 
t*. tm&i$i£*ti>x. zs& 19 tents* &mm i 

[0 07 4] LD^+^ia^ ±15^*3^ 

*2:3>£ h@ l 3 tV>WCs to£lt/*tc\thl&tft 
^■r 1 0 tel*l>6 04H»rtlM9*l OC-p^^^ 9 KJa 
<!;pS2^>^^ hJSl 7<LC-fe1, SF2©p3a^^9KB 

^< i^2SSI©SSflStt4 £ »#B«:«HOrJa*^H 
[ 0 0 7 5 ] m 6 cc^r^T^^Wa^iiS^SitSH 

JWI5JIW-8 0**. n^^>^^ hJ9 1 3il2C'«iSl^ 

7 Kls 2 ! icc-feioc^ l co^BXKIWI < n §2 > 8 1 
*. *tcn2<Op&!?yy K@4 1 ir>^>3?^^ 

[0 07 6] «1<0^M8 1«5J:CJCW2^>»BB8 2 

^. iiiin«r*> x&&$to$>m$X'&Kic2mixkffi 

9*B7«C5if A^Jtt«tto^ h^^^flSfilstl/ 
1 5 F^WCBB 1/ C ^ C i ^<fc 0 -mttM t ftp 0 ft *0 

[0077] ^B^KJHB 8 I J:tf 8 2 tct*. -en-C 

[0 07 8] ^4^ B8<c^1i&(c*jl*rtt. ^1<D 
£ft£MSJR8 11*. nS5>*?MBl3t*2©n 

KS2 i i<(«i«:ji»sn'C(,w ^cof^o 
sz. mmtc. m2<o&mft&mm$2*:p&^# * 

8 1 **J:tfS2©£|g*K«B8 2©c»rn^**WLr 
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[0 07 9] $tc, SBtCfRtJu^lC. f7T -ITO* 

ski ioiu-micc, .fcojiwyct*, « 

K 1 1 Oftfl&4gHMfl$rtaifCjE. fiMSfi 19,1 

ssi 8^^dnrc^n^2>^^hjsi 3®;k¥ 

BAD <> pJMTft*>fe±*Kti«U'C*fl!«'*C ia» 

*?£U' C »i<z>*@#sw*8 i*na:3>*? ta 

1 3©*™<J:9«>»R1 lflccJBOT**, ^20)n 
32*7 ? KJS2 1 inS5>^ 5? 1 3 tCMK*<K> 
m&*\*Zl*tc.MC* fittSl 5* ^tll 
5 <£ 0 *>T«WcttaW* n Ha > 4? * hS 1 3 4"«:itW 

[ 0 0 8 0 3 <TC, #^H*!s:S*fl*8 1,82 eflMt? 

,. 4 N (CCt 0<<j<!) ) SfeltGaNtabK 

Nt?»nW*C&CCj:#). *<Di nGaNSfctfGaN 
* 7 t SCO J: ^ WfMi*r L/tT. 4> ^— JS 

Ctlii, InGaNB. Ga NS©«t«*SA 1 Ga 

GaNJSKj:"). A^IWUO. 5 funK-Lift* X 

[ 0 0 8 1 ] &*Sj^«!B«:«fcWr4 2|ejR<Z>*fk«l 

n t Ga,_ c NSfcliGaNtm. bS—UZTfr 

<ffl*.t*, A 1, Ga,., N (CCC. 0Sc< 1 > > 
vmti&2>t><D&Z>o ! n. Ga,. a NiA ! t Ga,. 

c n £ i* ft^vmifij^ * c mz> r , cwr>v>w^c&& 

n e Ga,.« N^^7 7iit/rf$il/iSI>^A A 
! t Ga,. c N*tC*??**A*C&&< lOBfcLb 
Sinct^'**, &4<$, InN. G a N. fcofcO' 
AlN(DJS#f*«:, -C-n-etl, 2. 9. 2. 5. 4<$J:£>' 

2. isrft*, cn*E>oD^a<DJgW^ii^^'- ns>S 

[ 0 0 8 2 ] B 9 ti, *SHHic J: bft*»f*iafcaK 

-IS 9- 



&«:te©»ai«>#fif:mr«B8Kffiiar'^->r, 

[ 0 0 8 3] B9(C^*ibtM£4»|*AAX^9 Oti, 

tfitts 9 5 , vcc-aflia 9 5 ^MiJt-^u * a n a 

»t«^#e9 4feJ:^pa3£ffc«l*»l*:a9 
m?7t!9 2 4*J:tfna:a>* * hB9 3 6ftt/T % 

i^tcmibtix^z. 

[ 0 0 8 4] SteS 9 5 tic. HI 

1 0 lea wastes 1 5 zmfa -ow^t* i> 0 a 

tig 1 5 Ko^W-ttaWKt, ccDSfefcA 9 r o ic i><- 
[0 08 5] ptt|UMVn9 6tit, St£g9 50> 

3ir2cr)iffl«cia«»i/t:^e£$nfcwi<Dpa^^5 k 

Js9 6afcJ:tfC<£3friODp*2L£? * KJS9 6 a±CC^ 
[0 08 6] flUOpa*^? FA9 6ali, 7*S~ 

o^tx*) A4^trpssafk«9*Wf*r«.«!«stix-^' 

cc^F+av* o f#*>£fis 9 5 *<wteH t> i&^J: 0 * 
MtOittO. CW5K»l^pai?7?K19 5 

[0 08 7 ] »l©p^7? FM9 6ait p£?A ! 
d Gai-d N (CCX\ 0<d<l)t'W^Ci^ 

j=>n^T < , U** I n G a N fcSSf a^iS 

±. plA !GaNlt ftCCHSfbfc^WtKltt^C, 

lfcftBaMxtf**W*Mfc* (MOVPE2) frCJ: 
0 C tl<r Aftd ^^1^, TIM^StiPB 9 5 <D i a G a N 

[0088] mi<Z>P&9?? KJS96ali, 1 0*> 
h D - A6l±, 1 . 0 fi mfclT«'m$ C i 
^tio^o «©JV$3^i 0*>^ hD-^J:o*>?S 

*#«OJVd^l. Oiia^iHI^, mi<Qp*Li> 

at*. 1 0*>^ h P-AGLhO. 5 ii in JWT<C'j¥$ 
[0 08 9] VlOpa^^? KJ39 6ai^ LEDX 
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KB***-* Kiil/tffBWC< <^^t'A*o C 
<D«£ttto^C. Sl©pa^?Fi9 6a«. 10 
Ot>^hP- AJELh 0 - 5 w m £LT«S>ff 5 £ Wt Z> 
CiaWBMWU*. 

[0090] »lfl>pa^^? KE9 6a±CCEM&n 
Z>m20>pM?5? FB9 6 1)1*, KlOpWf? K 
■ 96aJ:*J4^>Kft ?7^<, r.'US-O^ 

6b^.^^Citcj:D. I=35xsr2«>2?? KB*** 

[0 09 1 ] m2V>P&*5? KB 9 6 1)6, 9 1 CO p 
ffl**? KB9 6aG>B£«LKIWc. SS**yra&G> 

l t Gai.« N < CCC 0<e< 1 > TWflW*C& 
*D^r. 3524^53??? KB96 I) 
I*. CMpSA!OaNt«^i, ffKPpa* 
? ? KB&4VO K*> ? :/0»to«fctfB#r*«>§S£7: 

^MCffBTSJ^CCft*. ft to. JP20pS2^^^ 
Ki9 6bli. fflG>p5S*?? KK96aJ:D4>^> 

. Ga,. a NfctoW&f©**, aa**MSW-&A la 
Ga t .« NKtott&efl>«£0 ^^H^i^. Cfl> 
BS-Cfe, i?*ftl*, cft63Wctott*d«tocfctfeii 

t*. o*a^to. esrc^ci^i/<. o*a 

[0 09 2] ff20>p3a**7 KJs9 6i)i*, *4>J*3 
ccttKMAttftLrt*, 5 0 ()^>^hD-^Pi/i 

KH*C©<fc^ftlP3tt:«flH'-SCt<CJ:0. 
BfttetoW**? ^ *<D£fe»J: #)d>ft< , ttvOM 
!*#<):») A*PC. l/*»«>2£* * *) TSSM>pfflA 1 Ga 

[0 09 3] ft to, BlOpB*?? KS9 6atoJ:0' 
Sr2<Z>p*££^? KB9 6bi*, I'Ttifc, lxiO" 
-lxi OVcin' &<r>*** + V7iM&&*iTht> 

[0 09 4] *Jte, BlOpB*?? KB9 6a&*2 
<Pp^*^? K96 b/siC'RatC, pSMnGaNSfc 
i*p£?Ga N<*:0ft£Js£ 1 0 h D-A^j=> 1 

Bto<w<??rB£(/cfMrr £. 

[ 0 0 9 5 ] BttB 9 5 Off 1 $>^ffifc*fcl,T:&tt ^ 

-IS 
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♦WI2 0 0 2- 1 4 1553 

^ KB 9 4 1*. ISIUb^<fc BffiftfcE <fc l/CM$ 
nMCi*6. Ga N. AlGaN. InGaN?^ 

5U»o »KI iiGaN*/cliGaNW0nS^7? 
KB 9 4 twncifi:**] , *«>±Kl J: *J-B*» 
ft rSteJI 9 5£§W£C£ #T' * , 

[0096] 9 y v KB9 4 ti. L D**«>»*IC 
i*. 1 0 0 * > h P - l m aBTCWt 1 

[ 0 0 9 7] W&9 It*. B 1 CCSiTR*** 1 0 Kto 

w&WB. i i <tB«a>t>0D*c*o , fits i i icwcg> 
±ta»w^c<z>ltfi9 i£oi*Tfe*0**aArcd 

[0 09 8] I«9 2±K:B.«SnTC»4M^7S9 
2 4>. H i K^Tffcjfe^P 1 0CCtotf&'<?7rBl 2 
£FMG>t>WC*t) , '^7tS 1 2 teoi -rC'±l25il 

^c^<^7H i 2KrH*r<>'e®**3SLflrcs 

fi99a>^^ii, C©^?7Ti9 2«r»f4C 

[0 09 9 3 ;<*7TS9 2±KS£tf £*VCV*rt^= 
>*^J193fc, E] ! K^-rifejfeST 1 0 tctoti-6 n 
hBl 3iia]Sl©i><3>r'*D, nl5>^"^ 
MSI 3tC^c^Ca>±^BJ^C<^>iiSS=2>^^ his9 

[0 1 00] ^2©p^7-? KB9 6l>±(CSrc*&n 

fctnps^^j? mi 7iraa©t<or*D. p22 
^ > 3? ^ v m i ? tc-^i »T0iJaflMftPca> p > ^ 
^ KB9 7 tc^t^r sauiT'** 0 

[ 0 10 1] ft S3 > * ^ hB 9 3 CDBtHAB^KAd 
nrc^^^€B9 8 6, m 1 Unitf&JsX-T'fCtott&JI 
^gj 1 8 ilIl«ilC'*>^>r'^D, ^^Si 1 8 (C-TiiTOi 

[0 102] pS2>^^ KB9 7«:»BfcOt:Wi&n 

rc^iESS9 9*>, Bi«:*rjwiGj|w-K:to«*iE« 
Si 9^ra«^>4>coi?4>9. iE^gl 9tcot^CCC:'JziB 
SftW* s C<?>iE*«9 9(Co^ti>{-C'HltC^I > o 
fc^l. B9«:WLD«a*c^»t. p*2!2>**t 
B9 7±*cti. BTLl OOa^rWt/. =m\t*<<m&<0 

mzrmx'&f&z ntctzM'i&zm i o o^^nrfe 

0 . E^S9 9«, COBSEIfcWS 1 0 0<Dsi?L 1 0 0 
a^!OtpS!3>^ ^ hS9 7 tttts-Cl**. 

[o 103] ^^c, ieamKn**. 09tcrau. 

ti. SS^S10 0^M»^^o 5^c. LE 
Bm+omiilCkZ, n2<DpM?y-s KB 9 6 b«4TV 
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KB9 44>4?SU>*931*1 0*>tfX hP- 
A«±, 1. OumKT. Sfecc«WL<W3 0*>y 

kb 94 @#&'*b?&c umz? 

v h"S9 4&ftttl/A:B£. nl3>»> hB9 3ri** 
7 •;> KB i UCfM L E Dlfc^Oii^. 09 CC 

©2CDp33l*^?KB96b b . 34ftB&lElfc»M 

mb. P%L*l>Z!? hB9 7£p2aGaNr'^fi£Ufc« 

#£^T&ST#^£&<Z'&t£B£*fu •e^ii7> 

±« r S ^ * A <h # 'J * A* p 2?M f k&&wtom 
ifiW&Zin, C 00 p 381*f t«*iStt:±ec P ZLG a NB# 

[0 1 0 4 3 B 1 0 it, *^fltcj:^^|k«M|£3Si(*#fe3fc 
«^<0te<^SS<0li3S«:^Tfl!IBS8eiaBr* vc. B 9 

[ 0 1 0 5 3 B 1 o fc™?mtfam®i*&#m*2 0 0 

n 39 Af fc1fc^f*B 2 9 4 4* <fc O' p BBf bflv^ftB 2 

[ 0 10 6] ii3£fbl^M*B2 9 41*. ?3ttB9 5 
1 ©£HK|«*»0'C««Snfc* KOnS^7? 
KS2 9 4 a toAOf C©» lOnl^y KB2 94a 
±KJtM*3ftfc»2«>nS*9? KS29 4 bfcStTo 

[0 1 07 3 m\o>n&i?y? KB£94aii. **£G 
a N * fci*<i > A i # ij A n 2££<b«MMS 
i*'C«$nt(r^o mcsnSi^* KB2 9 4a£ 

@9 5^^L>i^^V:D^v4>CC'i^0. C<D£ 
'ilcmiWvM?? ? K*S2 9 4ai$. >£t*B9S3HC 

$ti&?ittB 9 5 tc ? * t<j>&&&>pn < £tf- . #6* 

[0 108] ^10n^?-; KB2 9 4al*. In, 
Ga»., N (CCX\ 0< r < 1 > m&Ott &C ±&Bt 

1*0. 3 57? 3&cc*«b<t*G. 2Sr-<Dfii££ 
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♦HB2 0 0 2- 14 1553 

[0 109] *H5)nI^7? KB 2 9 4 at*. 1 0* 
1 D-AlXh<D©3«:W^*C£^*l*\> ^ 

l©n3&*7* KS2 94al*. I0t>^ha-A 
BLLtiDB $ * C £ K J: 0 > m±m 9 5 £ Uffttt 

^*2fl>nS?7? KB2 9 4 biCB©^^?! 

? KS2 94a4:«fiEt4 i nGaN^Ga 
Ntt. •C-<0ttAd4t«SA^6^C'^C. B20>n9*9 
7 KB2 9 4b £>Sf£B2 3 t<Z>m<DftttWf&£t 

»1±B9 5, i£C)na^7? KJS2 9 4 
I). W*T»pa?5? KB2 9 6^^^ v tifiMlC 

[0 1 1 01 *14>nB**7 KS2 94at*. LED 
^CC L D^^^tCti, 1 0 O*>y*Y0 

[01113 ^"c BlCOnS^^^ h~B294aii, 
^fWS^Cfe, 1. 0#imKT«)«*irr-SCi 

[0 1 12] *l©na>^? KB2 94a(CffiUt:S 
^6ntC^2«>nl^7? KB 2 9 4 bii. K 
^3Bfl©na^^ KB 2 94 a J:*Jt*»W 

Ga N, A I Ga N*CS>-5bB*, H5c?&^<^ib^ 
Wt'CBJiW&cA^'Cfir*. c^cfc^wnSL^ib^ 
«f*K J: 0 ST 2 © n M 9 v -> KB 2 9 4 I) frBtitT * C 
i^cfcO, a»3P2<?>n52^5 ? Ki2 9 4 b*ffli> 
i&80B i L/ r SSIWCiifl^ 0 , W*tt L D *B#l 

[0U3]S2©n^7?KJa294l>lt nBA 
If Gai-f N <CCt'. 0 < f < 1 > X'&f&TZCt 
*WtC?«'lH>, n^AlGaNti. InGaN^S 
"T^fgfiB9 5^Ml/, /<>K4rt^^*feJ:tfl*r* 

BA^&, 0. e*T'<&fi£<t*C£#*«l,<. 0. 
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9 - lxiovcfli' X'to&ctmtzoi,*. xtcm 

0. A ! GaN<fc0fr&SS2<Z>n3S^* FJKAff* 
C 

[0 1 1 4 ] mZOnMm v KJa2 94 bt*. 
nS^7? FS29 4 D4C^«Hrt©l5$c<:^J5JW* 

•? f@2 9 4 bW6n*o*c*4 0 
[oi is] sttss 50£ffS2<D^K#ori*tf &n 
ri^pa««(M (*<7?fs> 2 96t*, c^n^> 

. p2£*<7?FJS296 ii, ttthtt* J: 0 -B«n 
fcEibTfi^Snff^Citf^ r>2?A ! GaNt'f 
.^T^Ci^t^O^o pS!A!GaNt*, «b<Z>^ffc*j 

(MOVPES) (CJ:0Ctl«ttA2««IS, T«J<WS 
f*PS9 5G>i nGaN<^W«KPMO. or 

9 0 iCtettZm 1 <3D p SSL !? ? <> FJS 9 6 a J: 
0'^2<Dp*2^^? KJS9 6 btC^^C6f*l/C^l/fe 

[0 1 1 6] pm*=>y KS2 9 6&. LDJRMW* 

[0117] r§|£Js9 5 . §&9 1 . St£9 1 ±fc*« 
34VCI*6'<?7tJB9 2. ^';'7 7 @9 2±K8Wfe 
4vCi**nSi:3>** H*9 3, $*>Kt*p*2:3>$* 

KB9 7, •«&9 8 1 m*S9 9te«fcCXS«B**JSl 
0 Ott, ^9^^^^tCB9l/^Cla^Ufeii f )CC>^ 
<J>X$>h* 

<b L D f-tiOl ^ U fcrtV L E D^C0*^& 
oca. iH^iiOO^^Mf^t^ Sfc, L 

[011910111*, *S^KJ:*£fbt&^f*#fc* 

[ 0 1 2 0 ] m 1 1 K:S«ffcft«B:|fe*«f3 0 0 

n §s«fkftHMSf*j£ 294 ten o' o mm tmm$#m 9 

-ii 



4*082 0 0 2-1 4 1 553 

^^77S92fe^nl2>^i? his93£/r 
t/T. Mt£9 i±fcSSW5*vcc*&. 
[0121111 1 cc^TS£fcX*-3 0 0 ti, nSSkfk 

4ft*wtscc^»t:i*ia 1 OK5tr5WH*2 0 otcfe 

294afcJ;W2©n§ i ^7-? KS2 9 4 b*>*& 

£> pMftft^i*atc^^ci*ig9tc^T#fe* 

»^9 0Kfe«^p3a*fk«*fiH*a9 6 <»1©p5& 
KJB9 6afeJ:P*24>p3£*'7 7 FJ3 9 6I>*> 

M4d J: O'^ LED ^©*i^^{b4M^f*g<^^ 
*<cot*r<?>±iflSi"B*a-«>r % E]9fcj:t>'im otcra 

fS^T, [Ml ltCntrAXXTCfe^-C, > 
£ ^ hJS9 3 £ alO a NX\ M2<£**SL* ? ? FJS2 
9 4b*n3iAlGaN'C. Jmtf>rt5!?*7? Kg 2 9 
4a^n^i nGaN£to*n^GaNT\ 3fn<Z>p*£ 

y FJS9 6 a£p32A 1 Ga N^C. ^2£>r>£?^ 
v KS96 D?:pSA ! Ga NX\ p2>^>$? his 9 
7 £ pIG a Nr-t-n-en^fiSl^ i^ttJs 9 5 £ ✓ > K 
-^T^Ci^S^ftf^U^o v4<$. ^11 1 

=?v h"12 9 4a*i*^ Kg, Hf2<Z>*7? KS2 9 

7? h"S9 6aiM2fl)pi^7? KS9 6 b^CM 

7 7iil/r?fMl/r(>^^l/, nS2^>^ h§9 3 
i^2(Dn^^^-^ KS2 9 4 Di^> nSHnG 

a n a »j tt & m >< v ? t m t o x m ^ l * x t> & c ><> 
[0122] *&mv> i ~xDmmic*ti\t* n&mt®* 

a^7?KJS*t io*>^AhP-At(±, i. on 

[0 123] ccoaatcj:^*^^!*, 
^9^T|fe7\:^9 0^m3i^f=>^2OpS^^? K 
Js9 6b^:*S§tA:^9tetS^tc^'r^o CC^9U<D 
JS^^ti, $6^:, m 9 ^^^WH1^6n SI 
his 9 Sfecta'n^^T' ^ K@9 4<0^*><0^ 
rtl^«r*l»l/-C *>i: < (nS^79Kl«:94 
Uteris, nl3> / ;^hi9 3^aii'7?KSil/ 
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CO 124] 2tbtc*tc. C0>m$<DtBi^c\£. [19 K 
9 0tC*WZm2V>om?y v KB9 6 I) 
lCim?Z>m2<DpMi>7 ? KM*i>33Ga 

> ^ + a i # y * a i *a * p ats< < at* i, 

inGaN)t'Mfl>Ctm, C^l^ 

rt*. m i cc^t^sh 1 i o tcfctf * n at * y ? km 

*f R3H» 9 0 K fc » * n 2L 9 y •? KM 9 4 K tB^T 
4na^? KB <»l©!i3i*«*B> k*i,-c, *r 
KB9 4ii\S2>^ KM9 
3 £<5DR5HC, n SSO a N « fcliTA $ ~<?JUttf»t>JU 

ttttm2<otitt\m*mfc (»*o<t*. a i g 

^^n^?-; KM 2 1 Kl^t^©flftfl*s*-ffl'C* 
[ 0 1 2 5 ] m I 2 ti, *!MCC J:*gffcte¥S©f*#fe* 

<J>pMi?yv KM*I*<&. i!6CC|^0ri&^U?c-£|fe 

[01261012 (C^TWbll^l«WfcXi 1 4 0 0 
\t. SttS4 0 5*^. «I>* 1 «ttiB±iCi*. ^! 
(DnSi'?? KB4 1 4. m20>n^^y y KB4 2 4 
Wtfnaa^ * * h M 4 0 3 fcSt? iia**1*«aiSft 
W6*vCl**. .tfi^-C, tgttM4 0 5£»24>£BC 
\t. miOpMtzrv KB 4 16, #2©pS^^? K 

»Ctt, ? rM4 0 2 t^l/T. S&4 0 1 ±K» 
[0 12 7] 4 0 <{>t>+!JLtW?2*t 

c<D£^&t?»£tc^^cit H 1 ^Tii^^fcft^ 1 
O0*£f£JB 1 5fcHOTKWbfcC4W^T:<e«>** 
&53<?n& 0 LD^«dlt »M4 0 5ti»tl 

[0128] 0 1 CE>£ificcttU'CBW& 

trCl»&*14}n&*?? KM 4 1 4 KB±b 

QAftftcct*. C^llC-al^ ? KM 5 4tf. n*2 
! n ( Ga,.„ N (CCt. 0Sy< 1 > f^titSft 
'Tfrbfc. CQ>mi<Dn%Liry ? KM 4 1 4 tit, S 

-St 



WM2 0 0 2- 1 4 1553 

1 K^^ag^ 1 0 tcfctt** 1 <0\\&5 y ? KM 1 
4KWl/T8Wt/fcn3SI nOa NtW^Citt 

T^f^f ! 0fcfctt&!M4>n&**7 KM 1 4fcK 
<.^CfiJffll/fc!SiEhtl5}*Z)S4^^. yOftt*. OSy 
SO. 5©«enti:ab*ciW*0<, o 
<<*0<y£0. 3, »4>»*l/<«0<y SO. 2tf> 
#g|*3tc;£>&, UK 10>nm?y v KB4 1 4OTt'Jr 

H««a4*>*> . tSttM 1 5 £ M 1 <0 n S ^ 9 * KM 4 
Milt ^TitC 3 0i)t>^Ahn-Ayi©)?$ 

[0 129] fl^nl^-; KM±tCtt^&tl<Cl'6 
M2®na^^9FM4 24lt jfeWDjia^MiUrfP 
JBT-S^rAD, MlCOrt^^^^ KM 4 I4<fc0^> 
K+>y^^*<. ^ns^^Ai^L^i, 
i £ S n U( * fc li n 2? G a N t*«3 n 
r^r»* 0 CO^: *!>fX&2<Dti&.Z y ? KM 4 2 4 
^CitcJ:-?T. STIOaSE^?? KB4 1 4i«»«> 
>o k^> ? zf^ZTzit < «ctm, Ife^S^ 

[0 1 30 3 C«W2«E>nBi^5f K*4 2 4l*. nSt 
Al, Ca,. 4 N (CCt. 0<e< 1> THB«T*I» 

ASftt* l/C-o A 1 G a Nt**0>tt*^tbl3W«< . 0 - 
6<trOAdC'i. ll^nii'^ ? KB4 1 4©l?fitC 

At*. 0<ffS0. 40§8HrtftC**C4s^S4>fit*l/ 
I*. 

[0131] 12©fil^v KM424©** 

x i O^/cm 3 J:0(>*^i«(CAlOaN©Mtt 
[0 1 3 2] K20nl^77 KM4 2 4», iiS> 5 

[0133] AS^Sffl^S (t§ttM3^6«<»Stt 

n*cifis^*B> ii/t:^sE$nt:^-s <g)i aw, 

• 2©n«H* KS4 2 4tc»U'C^n'CC>4) 
nS3>*^M403«. n&GaNt%adlvei' 
Sl^^t*^! 0^4sW&nB^>*^ KBl 3 
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fK«A*&. «i3£:2>**hJs4 0 3t*, niGaN 

[0134] ilttl4 0 5<D^2<D£ffiK#UC«*fc 
4TC<r»&B 1 ©pSl£ 9 * FS4 1 6 ft, * + 

f^^^ & <DX'£> 9 . tT'lsBJ i, r * fclfc^ 

BK*itt&» 1 ©pffl** * KB ±HWc>g«tB©£iB 
£FM O T ***««*4H* 3 * & 4>©*C£ 
1 CQpMl? v •? FJ8 4 1 T)l^ z-f?JU 

ccj^ftsncc-psa*'** rs4 i e&®wzcttc 

[0 135] CVmitopmtvv FB4 1 6«. 
l/<«, PlAU Gai.i N (CC'C, 0 < h < 1 > 

[0 136] »l©pSa*?* FA 4 1 6©** 

x i O'Vcfl^ J:*) M£i»£. )SttB4 0 5^0jE7L 

— + 1>T*K# 1 x I 0"/cm' «fc0 
l^AlGaN ©CMMfcPB < ft 0 BtfflWb&HET* £ 

[0 137] ilO)p^7? KS4 1 6ii, ilS, 5 

[0 138] m\V>P&**? K®4 1 6±«C»tfen 
TT^*Jir2<?>pS*5? FB4 2 6C*. 
tTWBU ^>t>^A&^iJ0^^«S«Tp3ttfHlM£ 
fcl* P SSG a N t'W$nr(,^o i: 0 ^(SffJtc 
I*. SHOpS!*?? KB4 I 61*. p&ln, Ga 

, N (CCf. 0 £ Z < 1 ) TT'^srr-S C £*4M! 1/ 
t*. B3G>#tt**3 0fcfcW*m®pa*^? KB 

0£z£0. 5©«Hrt«:A-sc^»*o<. 3*E>tc 
a*£U<tiO*z£0. 30BHA. U<i*0 
^ z < (i . 2©S5SrtCC&£ 0 C<D^l(OpSl^v?K 
JS4 1 6<»ra*«CaN«CJ:Q«JdlL , C^l*t*r-'<?r , 7 

7 FB4 ! 6©* * »J T£fg«>, HB©SA*>*. 1 x 

&*sfl£Lrl». S&10>*5* FS4 1 6«W3 



4*W2 0 0 2-14 1553 

o^ifr, 3O03f->?xhP~*ci±4>j*3£ir?& 

[0 139] iS^>pS^7? KS4 2 6±«cBtf&tt 

r<r^ar3opS!^^ ? FB4 3 et*. XHi>&abB£ 

l/Cf¥HU ^20pa^7? KB 4 2 6 J: 0 4^<> K 

pa®*(bii*w* , c»»«nri-*. c©j:$ftS3 

P9^9 ? KB4 2 6 £©M©m> F*> 

[0 140] C«)»3«!>pB*5? FB4 3 6«. 
l,<&, pIAl, Ca»_, N <CC*C\ 0< i < 1 > 

0. 6©*fflrtK**C£;W*L/C». A!GaNi«- 

9 ^ ? KB 4 2 60>&fcl£ taWlwb^r, -t-os^ * 7 
? *3Mtttft&£Ls*»? < ft 0 , **ttt^«:«T5li^ 
flAK****-?**, biBli, 0<b^0. 4<z>»H 

[0141] ^^c, »3©p»^» KB 4 3 6©+* 
yrittlt lxiOVcm' -lxiOVcffl' 

x i i)"/cm J J:0 fc»r»i t «tt»4 0 5^©iE7L 
©s X«Mb»ittT b , #ft*J*«*HSTT&«ai«c ^ 0 , 
— -X. + 'J TiMW 5 ixi0 l '/cm» £ 0 *>i5 

l»<!;A!GaN ©Mtt*« < ft 0 ^7fe^P*^16Tr Z> 
mZ0>P%L2?? FJB4 3 6K, 5 

[0142] pS^j*#!t©S*fJ8 (fgtiJa40 

r-i*. ^3©ps^^? Ka4 3 6K«or»rt6nr 

l**> Pfflai'** HE4071*, paGaNfRSS 
tl'C^^o B lCC«*S-¥- 1 0(C&*tt&p&a>** h 
JB 1 7^piGa Nt®««Ct^»l!l/^tUfil 
ftiFia(jr)fflS^5, pSf3>^^ FB4 0 7**. of 

B 1 KSW#fe*3l» 1 0te^pS3>^^ FBI 7 

[0 143] ifi4 0 i. ^7t1402, .m«S4 
0 84<5J:JXiES€l!4 0 9i*. en<*l. B 1 tc^f^jfe 
^ 1 0 cc 1 1 . ^?77il2, ABS 1 
8 4<5<fct>'jE^§S 1 9 tCOiiTift^ L/tcBO 0>t><DX'ih 

iSa44 0a*^r&SSfc5R*B4 4 0K:^ 
l^4>, B9«^**a : F-9 0K:*J«^»^3g@! 

[0144] *m<Z> 1 KDmmtCfMIX* W 1 4dJ: V 
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W 2 (ozmzm t, > <Y > *J> * A i # »j * A i «rg f fc 

i © p as , 4(5 £ o's^m i © p mmtc » i/ -esse* *>nfc 

IfeTcS^ti, H9cc^^7t^9 0oc:#3i^^2<D 

A^pS2 h@9 7 «: patOa NT^«0fe«8I 
©UdfCttS-r&o CO*g£> nSL3>^^hS93* 

[ 0 1 4 5 ] B 1 3 it re^ttfiCtiittJI©^!! 
T^CHWo C©£5w#Ii&K*. -<Wfc«©'r^'C 

manfctfft^TttE^ £<. si*js 
20©* Kao~^pafi(fctt**#r'««$ 

[0 1 4 6 ] *CT\ *^W<OHWiB^J:ni*. si^lM 

f Ms^wws £ p MMf m^m#m <l ©ra tc y > ^ $ a 

pg», 7 0*>y*hu-^n r ©JiS&WT£C£ 

[ o 1 4 7 ] is 1 4 1*, &&tt#wmmQ>ft&mo>& 

7iUt^UcibOT^^. m 1 4$'6*>^£J:5tc, 

»tes©i*&e©js $^i5o*>^hp- Aiartc 
fig * z ->© * ? ■> Ke©-#as P 

-IS 



^2002-! 4 1553 
©%AX?-CC-?i>i:, £T1 ©p32L*^ ^ KJ19 8 a©)? 

icw^t^77T'ft5o mist*, £*m\tmc 

ii. B9 0Cjn-r»jiCCfeC^C, -YT^S9 l±tC 

Ga NM^7 7@9 2«r^0rn^GaN=2>»^r@ 
9 3?:4 iim^iM^cc, si^i nGaN^; 1 KB9 4 
* 5 0 0 * > ^* h P - ^<0m $ cc . ^-©^#F*1§& 
<^> I nGa N^ttS9 5 £ 2 0 * h d-acc-^^ 
Cif^s£l/, -e^iocM 1 C'pSA i G a N t? v ? KJs9 
6a$I$^UW. $6K*<Z>±CC^2<£p23> 
AlGaN^7^KS96b^0. 1 fimOJVS^JR 

i/. ««S9 a znmu. s«*wa 1 o o srgm*c 
to i 4 9 ] m i 5tc^T^:^cc v ^ icop^i^^v- r 

g 9 6 a ^ 1 mcT: 0 i>)W< & Z±f&mi3\t& 
1 <DpM? y -? K/s 9 6 ale? ? ? pifiM , m+V>$3 

m\±&m< ttzcttc£z*>v>x'*>z. m i l 

E D$^^^it ^ 1 <E p ^ ^ ^ v> KIS 9 6 a 0>& 
1 0*>y^ ^ d-a <0. 00 1 ii in > fcLL, 1 

(fili*. ^ri©pS2^^f Kg* A ! Ga NTHEWr** 

[ 0 l50]Bl6lt m \ 0 tc*T«i6K:9[«T&1» 
itCC'^Jfe^^o^t:, .^l^ni^7^ KJ12 94a 

<i) L<wm**t v??xhho m\ e^, cfcD»# 

BlOKnVrWBK^r. lfVT^TSK9 
iRGa N-'^7tS9 2*/rl/^C si^lGa N2>^; 
^ h@9 3£4fimcr»^K, W2<D*\*LA ! G a N * 
79KH294D40. 1 mBfl)i3«:S^. ^1© 

I/. ^^tC-eccr-Jitc, m-5^pS^jnGaN?S 
ti@95*2 0^>^Ahn-^(DiM5t^ p§3A!G 
aN^77K@296«:0. 1 n m<Dm$tC&&l>, % 

&m 9 8«:mu mmkmm i o o ^25:^ z> c ^ w < 
[0 1 5 1 ] ©1 wc. mio>*\m*y 

y Ki2 9 4a^$3t>si J: 0 feiP< fjr^^^^ 
^ Kg 2 9 4 a g#CKgatt*«< * r J , Mx,mmv> 

.5- 
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C titi i a G a N J: 0 ZihUS I <Q i\M i? v -? KJs 2 
9 4 a*W? y rJl£ l/caUMCfMTr*«» WOS 

COJ^ftflMlli, JH 1 0>rt%Li?5i? KJl* I n G 
a N S fciiG a NT^.ttT ^*^®tt^*©afk«J 

K§H0>k'fc n\<Dti&i>=>? KJB2 94 a**l 

0 ho-Aj: #) ft&£. /<? 7 7Sil/ 

[0152] <Tt, *»H«:fcC't:. *fc#MWJW** 

[0 1 5 3 3 *jw«:fc^r. psaiSfk«*«# 

n. Cd, Ca. Be, CTOT** 

[0154] *^<^a[ik«^fW^*aK-¥-tt. wa« 

MOVPE (^fi^jS^ffl^S) . MB E (JH 1 ^ 

t^^s^Aita*, 7>*iTTO*(k**wta 

[ 0 15 5] «±, HB€*JRUr*m!a^dli«WflR 

r-££o ife. i^nSi>t/<lipSi nGaNSK 

*©nS^l/<fil:pa i nGa NIKcoci-c** 
JstflK-fclTttSO, l^nafet/<4*paA 1 GaN 



Page 1 of 1 




1H12 0 0 2- 1 4 1553 

s^^*ro>7^K Actfte&fccfctf* * y 7&£k 

»<Z>nSfcU<l*p52A ! GaNgtC^> 
t^C &mMC&t;ii£ £C iaW! &a»*C*4 ^. ft fc, 
GLh«)ft»!M4>>V!&McA'Xc t aft*** 

[0156] 

[0157] mm i sr. m^^oxjuo < k 

h l/te*? r A 7&tiLOCmc 5 0 0 *CT'G a N J: 0 ft 
&J<?7rJB£5 0 O*^* r a-AG>J?£KO&3 

[0158] ycWrajK* 1 0 5 0 *C$X'±W\ TMG t 
NH, ^&ft^±CIIRn^(CV9>^«:ftlit. S i 
K-^nfGa NJ: 0 ft* aM= ^ hS^r4 mn(D 

ra^ii, 2x10^8)' xtb^tco 

[0 159] &i,*X. ±f3Jm^AK5^«:TMA ( K 
m J X'<hr>tc. 

[016 0 ] tfi««: 8 0 0 WCTW, t 

OX TMG, TM i (H'^JU>W}. NH, 
*»<t:cK'?>#':K*JBt*. Si K^nSin,., 1 Ga 
0 . , ft N J: 0 ft * Id 1 0> n S ^ ^ y K @ ^ 5 0 0 * > ^ 

[0161] JRt4*'^il/*CTMG, TM i 

e ., : N^3 o^>^x tu-^omztcm&svxm— 

[0162] KIC, 1 0 5 0Xft:±W\ M^^'A 

iU'CTMG. TMA, NH. to^Cp, Mg (S^i? 

SAlo.. Ga,., NJ:0ft*»2©pai?^y KJlft 

[0l63]^r, iF^Aii/CTMG, NH3 
J:tfCp, Mg^, 1 05 0'CCM K-^paC 
aN<fc0Wpa3>*^h@40. 5 ji in Oil ^cc.^ 

t*Aio c®pa3>ar^hso>*--ju+*y7tftS 

[0 164] -CTW, «Jrx-^ 
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CC . £±JsS> p §3 2 > * * h J£<D&ifi&f?r£4>i£ffi4>-7 

a i £ »j &4ii«s««i/, p aan > * * r s<z*ni 

[0165] MH&ftffc. 9x 3 5 0 ii ffiftOD?- 
ttt^LEDS-T-il/fe, COLEDft^i*! f (JH^ 

mman 20mAtc^x. vf <ir#0i@e> 3. 5 

V. £#b*-*&^4 l&nmW&^4rSl/. «jfc 

1 ttMiS2 0 n ore**) , #*ictt«©*U**feft«OTl/ 
fe. 

[0166] xiM2 jtttffl i tmmic uxirz* v<<t 

mm<D±tC$ i F-^nHA U. a Ga*. ? NJl£9fr& 
«2CG>n9*** FJMrc«3l*fcK, 12©^? 
FS<Z>±ic*ttfll 1 ilU&OD&fr'C. ✓ > K— ^ I n 

[0 167] ?5ttS©±*c, I^Ail^TM 
G. TMi, NH, toJ:tfCp2MgMK 8 00X5 

P SS * v ? F»* 5 0 Ot^^ho- AOJsS 
Stfftu C<D^l<^P^S©r^-'J>^^-^4 

[0 1 68] CWm<Dm2<!>p3L**v FJs. p££2 

> * * r jsa»«, e<Ma^akM i tmmc oxmm 

(OLED*«flfe. CC'LED^tt i f 2 0mA 
K4$<,>-t\ Vf 3. 5V. £#e-*tt&4 1 Onm, 
#fe*^* hM*fH2 0nm'CM 1 Jfe#Ui*i*5 

[0 1 69] nfe&3mmi MtNC UX, Wv-i 

[0 17 0 ] «*>t\ WMtfXtOXTUQ, TM ! > 
NHi feJii^'Cp, Mrfcffit^ 8 0 0XTC\ MgK- 
n c .o 1 Ga t . JS N^:0^^i^>pI?7-; F 

2 x i 0 l 7cia J X'&^tc. 
[0171] s&feffl] 1 Ut, ST 1 <3Dp3£ 

KS±KMtf K-^p^A !,., Ga,. 7 Net" 

Mg K-vpIGaN^D^^pS^^^i' MKttft 



4*012 0 0 2-1 4 1553 

C^LEDSH^i, If 2 0mAX?V 
i 3- 5 V, &ftt?-*ttJt4 1 Onm, F 
)MD¥&1m2 0 iiinT'*)*) . ^jfcffi/5i*6 mVC*-j 
fc. 

[0172] «MM4|Uli(l| 1 ^Httttl/T, t -V 
TSl6cr>±cc. S i K-^nSA lo., Ga ( . ? NJ1J: 

2®n9*?? FJiG>±«:. Si K-^nIGa N J: ♦) 
1 On 9^ 9 ? FBI* 5 0 0 fx F o - ag> 
JKKflMfeSlfrfc. C©»l«5>na^^3f F9©*T* 

[0 173] we, ^«3±ra«fcSUG>n9*?? 
F»5 50±ic. y>F-^i n e .„Ga e . 9! N«:40 
t>^hD- AO)* $ $ i*X ¥-a^#^1££ 

[0174] awe, i£ttJI4>±cc. Xttfli i^tioci, 
r. M(f K-^p8A I «. j Gao.7 NJ:0WS2«> 

* FJS&lB^^Sttftu cnUHItMUH l <tm 
©atLBDm^c, C«5>LED*ffct. If 2 
OmAT'V, 3. 5V, ^#tf-*iK^4 1 5nm, #fe 
jU©4 £ IM2 0 mm t?ab 9 . ^*ffl^i*5 m 

[0 1 75] *MM5iSttlR* I n... Ga,., NXHK 
Abfeia^-ttiKiM 1 tm&tzuXL E D*«IWl/ 
fe, C©LEDS^it It 2 0mAfcfct*r. V 
, 3. 5V, ^e-^aS^4 5 5aaK 4MM2 0n 

[0176] $m&$i&m&\t, m$mo>&wM\t 

fe<i:&NHi*JBl». 8 0 0XTC. />K-^in 9 ., 
SlCMSiUt. m*X. I no.«Gao.»»NS§S (Pi 

o.i Ga,., NSStt ^2 0t>^Ahow, 

v>mz ccAftd 1*. i4 0t>^AtD- 

If 2 0fliAtCfcC*-C. V, 3- 5V, 
tr- i?«g4 2 0 n mCOWmm^kihUs 

[oi77] mmiTt^'f-^mmtisXKE 

&m<*\ <%&mtL<X$ i i2n«rh"-7l,fc$-fi^ 
i ii e .e»Ga e ., s NJs«r5 0*>^ hP- 
A<Z>^$ tC^fi£UfeKWK*JHfe« 1 i^JStC i/t LED 
it^fmi^ COLEDI^If 20mA^ 
r. V, 3. 5V, ^.f-^4 5 0nm. *lt<S 
7 0nmC!>fa^*4r*l. ftjfcffi^3mWt?^oA: 0 
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i o 1 7 s ) mmemm i nm* > 

$?Vm<J>±Xi$ i K-^na i n..o,Oa e . >f NJ:0 

«. ? Ki:^ v^^2<7>pS?^^ ? feJcPMffF- 
^p 5SG a N J: 0 fc* p 333 > * * h fco 
T&*>fc, £T2C0na^ ■;> KS*^fi£t/ft^->fc^f 
l£Ktt0ll ±H«WOt:LED*^£»fc. COOLED 
if 2 0mAtC*i,»r, V, 3- 5V. R*e 

[0 1 791 **ttW9jdini iHlKCtrt:, tf?W 

ftdtffcffc. ^£*8<M)vXTtt. WWXil/CT 
MG. TMI. NHs fe<J:CJ'V?>#'X«J6t'. Si K 
-^nffl ! n D .oiGao.» s NJ:0 &*Ktt&3 8 0*> 
hD-A<£J?£tc.^3<tffco ft(c t 1 0 5 

0*CK±W\ El^AiUTMG. TMA, NH3 ft* 
AtfS^VttXfJll*, S i K-^nBA Ga 

ASS-tifco Cftfc4>ftfV£2 0BII9jBU Si 
^nBI iu.»,Ga*.**N!B±S ! K-^'A Ga 
I 0A^-?fMl,tena*JMl <»1 

g&rkimr) 

[0 180] na»«KLbcc. «kM3<bRtl«: 
l/C. Sr2fl>«i§3*?? FS, 01©na*9* FJi, 
iilM, &l<Dp£L9 ? * KJS, fc*a«2G>p3J** 

[0181] 8 0 0 ^iMl/t . 

AiUTMG. TM I . NH. fc«*:tfCp, Mg*« 
t*. *20>p2^7? FB±KMe h"-7'pll «u.<m 
G a e.-9 NJs£ 3 8 0 ^fD- A0>JV 
tffc«, 1 0 5 O^lW, l^AiU'CTM 

G. TMA, NH, fcJrtfCp, Mg^^. Mcr 

I.., Ga f ., N«±*KECC10ar*^«Ufc:pa 
<»2®3«KIMI> **«bfc. 

[ o i 8 2 ] -wc, pa^ai*±tc. *te« i 

[0 l 83] C5UXa*>McQ*-W3l,*X. 

04 1 tmmKLxmit^®itm&x*?*> fisted 
m±mx£>z>pm^>$>? v m<o&&i£f%j£o>mttv>^ 
* * e jpa t/ . !i a a > * * ^ a±« 5 o * m<omvn 

^gj ^ , pi^>^ 5 h m -tec tc i 0 fx m<0<i*CiE«S 
[0 184] 3C«C % *ffctt*«lWi«:®.«l/ri^C** 
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WB2 0 0 2- 14 1553 

a. ^xw>i7 o 0 jimflO>^?^«:»*IU 

il'Cl^, Sfc, C4>LD3t?4>&Sitt, £4KtiE5tI[ 
*IS5**a«:S iO a £92&WtHI (HnrttT) tT't* 
B£lvct»&. Wc, cop?? ^tb- H^>^WR 

4»*fciC^. l/dl'Mttftftl . 5 k A/cm* 

x%ifiakft3 9 o n m<z>u -ifjafcwwsnfc. 

[0185] 1 0 * r, )^4^ i l/TTTMG i 

<?>CStc, 5 0 0W, GaNJ:0<t^<?77lt2 
0 0 t>yxh u-AOJl^ ccAAStffc. 
[0 1 8 6 3 W> 1 0 5 0*C*t:'±tf. TMG 

nSGaNJ:9^nf3>^ ^ h«€:4 k mCOflidtc 
.13^31* fee 

[0187] jUK«:8 0 ±12^*4 

o . o » Ga 0 . o * N»J:*)**Wl«E>na*** K 

a«&o o^-^^a h a-Ao>®$^fi£^$^c, 

[0l88]fc»t, 8 0 0*Cr% JHl©na«?K 
m±tcs'> K-^i n 0 . a Ga 0 . o N&2 Oir^tf 

a^KML'fc. 

[0189] ^JS^: 1 0 5 0 *C^±^\ M*4^X 

iUTMG. TMA, NH 5 feJ:^Cp 2 Mg^ 
I*. Mcr K-^pSA ! c . i Ga« . 9 W£*>tl2>m 

\<DpMi>?? Ka*0. 1 limCM^ccAftStfA:. 

[019 0 ] &<^-C\ 1 0 5 0 ICC Mfir K-^paA 

U . s Ga« . ? NJ:D^&Sr2copa^^9 

[0191] ?|««t», 1 0 5 0 tTCMff K-^Ga N 
J:9Mpa3>*n«l. OfimOVdtCtiWd 

[0 192] S^Tfil. ■*«S«'CTW r . 

-'J>^?fvv pStJs£^fDCC(SM?nft$ii"c. 

tc. 6±Ji©P^>*^hS^nSa>*^hJS«? 

tc:. pS2>^ haijsa^/rC/'CtStt-r&N i iA 

fe. 

[0193] Sffc4fl*«ftH«:^Al/ri»acc** 

o>y-7r<< Tmfem&&£ ox&&<om$ & so mat 
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mo. is-*??w&ntc. *0>jMBKSfsi*&JM 
-y-'^m&m&tctcz. i*t 2. oka 

C0194] ^fcfl 1 1 XttM 1 0 &Mft<C UC . 1^7 
-AC^$oc. iiSffiG«N<fc*J«P*nS3>^^ his* 

4 p m <j»* $ k rn^rn 0 /Co 

[0 195] St«\ S i K-^nfflA lo 5 Ga 

0 . $ $ N£9a*£T10n&*?? KS7 1*500 

[0 196] 'Xl'C/>Y-? \ n 0 . * Ga 0 . d N£ 

ttfi«)iittJH*mKl/, *<Z>±*CMs K-^pSA I 
0 . * Ga 0 . 7 NJ:9j&*»2<J>p38*^ * KB* 

[oi97)c nmmmtm i o £i=j«k uc . 

n?cLDX^U~1fM*&&fc&C4, <_/£<,>ft^ 
fttttt 2 . OkA/cm' % C^a&SSfi 4 5 0 n m <D U - 

[0198] hebm 1 zmm 1 0 ipwwci/t. w 

-Acr.)^$cc. naGaN<J:9v&ii38=2>** h@* 
4 *i m^^^H^Xfi^UAio 
[0 199] We, S » F-7HSIA U 5 Ga 
0. 7 NJ:*)«c*»2€>na^^3f K»*0- 5jmn<D 
VS^jA^cH, S i F-7"nSI fio 0 5 Ga 
e . • » N£9&&&10nB9?? FS*0. linn 

[0200] WC, ^>K-vi«io 2 Ga« s 
NN*2 0*>^AK a - t<0>m$l£f&E:$itxm— S 

Ah 1 Ga<> 9 N^^^IlC'pl^^Kls 
*0. 1 w mOVS fCflttSli, $*>a:Mer K-:fp3ffi 
All s Ga 0 « N£D&£&2«>p£!?'?7 KJS 
*0- 5 0 m4> VdfCJiUt 3 1t, fitt^Mcr K-^pI 
Ga NJ:*J fc£p*s>=2>£* hJB*0. 5 um<Dm$tC 

1 0 201] c mimitmtm i o <l«£k ox . m?> 

tltc L D ^HO U *g*3Lfc <bC6, ^PUlO 

&i4MaHfett 1 - 0 k A / c in* 'C§ai?ftS4 5 0 n 
in© U -If #&fil#?E!3 $ n/Co 
[ 0 2 0 2] 1 3 CCDftttMtt. W I <&nS* 5 

7 KSfcJ: tfsgteE«>«£*ifc * , 2iP3tlK: 

-m 
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K-^nai no 0 s Ga 0 9 6 N<Z>Kfc>9fc:, S 
1 F-^nfiGaNI*0. 1 u m«>*$cai!Ul3'tt 
fc. £fc, SttS*»0tr*fctf>ei:. />K-^In 0 
, Ga 0 « N#PS*3 0*>^*hD-A<£>?3 
cessavit, *<D±(e:yO i n 0 0 « Ga 
0.92 NI£liS*5 0*0^* la-^0)5?«^ 
I* }«»***> iEU ^S/BM/ft^E 

/nnm/?mmt * & »»«r«w? 1 9 o * > * 

[ 0 2 0 3] ft 6nfeL Dfltf-CC^C JdtH 1 0 t 

mime o x o - tfRfi*K&& <h c * . o & 1* tf «sm 

SO. 9kA/cin* T&00nm«>u^A»*niO 
fc. 

[0 20 4] XtfflHl 48U<0pSL**? KJI*Jt»tl/ 
fc&. *20pB*9? Klt«*T*C4<P< pSL^ 

> * * h js *»*tr fcevto&ftfl 1 0 <t n«K u r , 

*«ssiifc. ff^nfc^^-^cc^^r, mifflio 
i^licc, r--y>^Cci:*psa«fb**«f*iB<3i>is 

tg^fb, tei:^pSl2>3?^h@^6i\M2>^^hS 

@c65^gS*^^l>C<t^<, NiiAucfcO^^iE 

± A 1 J: O w-S.ft««***L/fc 0 C 5 jffHOL 
EDSW^c. :©LED*W, If20mA(c« 
t^C. Vf3. 5V, &Jc&E:4 5 0 amCr>W&^^ 

jUoc:^iMi*2 Onmii't-Wo pn#»e*nii/ 
fc. 

[ 0 2 0 5 ] mm 1 5*HM 1 0 iBtSCC O'C . ^7 

«K . r ^ - 'J > ^tc J: h p ^ft*34^*/20Cf£tetA 
ft feJ:0'p^3>d?^hB^e>nSr3>^^ha^t:' 

«Wilt*«J«r* C i U < . N i t A u J: #J tt&iEttS 
*tWPAl/. naa3>^^na©38tt«mK:T i dA 
I cfcO^^S§B*^Ufco CH'C, ^OC-LED 
^*fffco CCOLEDS^i, i f 20mA^ 
X. V f 3 . 5 V, &«££4 5 0 a a^W&^it*^ 

A>®*<HSl*2 0 n in i ^ + KHft«*ncU 

[0206] XttM 1 6*i&e* 1 0 iFJ^tc OX. V? 
T-rrlgl^. GaN^<^^TJs*20 0*>^h 

tt. *.*ta«©LEDS-r«:fcl-rS5 10[>n3S^^? K 
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[0 20 7] WC, n»3>fM|0Uc, ^> K— 
7l!i 0 2 Ga 0 . N^3(it>^^-A^I 

o, s NJ:*J£*S!Op52*^2 KI&&0. 0 5 ji in 
[0 20 9] *BK«1 4±HflMCl/C. 

T i £A ! £9a&««E£$JlXl/*:. C^bC jRSS 
4>LEDX?£l»fc 0 CCOLED^i*. i f2 0mA 
tCM^t, Vf 3. 5 V . %£jftJE: a 4 5 0 n mOHttft 
Jfe*tttt«> 7 mWiiSffl^cab -*fc. ^7tx 
b)l<D¥\mm^ 2 0 unit W -:7*>o KHft 

[0 2 1 0 ] 7SttatO % C I n 0 * Ga 

9[ti$m& 1 6 G>lgf1HC J: 0 L E D3feT*»fc 0 
COC'LED^i 1 ^ C^LED^^. i f 2 0aiACC 
fcc^C, V f 3 . 5 V , &#iftft5 2 0 n m<7>*s&l£;£ 

[021 1 ] mm \ 8m&®to£zm\v>pm??? 

KB^flUSttttKMI 3 ill] ofkft Zft *?XL D** 

7 I !U » * Ga 0 d 6 N^25t>^AhD-A 
no . » s Gdo s s N5:5 0*>^AhP-A^)I 
f1<LOt:/>K-7 j iu » 5 Ga 0 8iN^:2 

5 [■ u-wm* ta&^str i o o o * 

tc. 2fr> Wil<Dp*£>?<7>?b~mtLX, A ! o . os 

mtevtrnzti ~> xvm<o l d ccsldx 

^i*. 0*l*fiWft&ft 1 - 0 k A/cm 8 T-4 1 5 n 
[0212] 1 9fSM<Z>^y*M«ttffl3 i 

±LtC#F*mtl,Xs>\r-zn n 0 . . s Ga« . 8 s 

S^ilSior^> I a 0 osGao e * 

5 0 t>^h q- JL<J>m 3 ccj)M£ £ £ 5 ^ff* 



4$B2 0 0 2- 1 4 1 553 

2 6HB*)jfiU «HC#PI4l/t/>P-^Ia 
o . . s Ga« . s s N*2 5*»'* h a-A<z>®$ 

1. Ok A/cm 2 T'4 1 5nmOU-^i^il/ 

[0213] ^ttM2 OgttH 1 6<Cf»fc*fiL E DX 

A s 3Rtttt£fcttA I i «i G a P&<Z>W4J: 0 # 

3 mW, 6 6 0 n mCOHAL E D <t<7>*4ve*i— B 
K ? hi^*2 5 6x2 5 6H*<D7**^- 

[0214] 

[BiBiOff^^] 

[133] *#feW^J:*aft4MUJM^^^05M<Z«aR 
[194] *^«J:**WWyiW^**«^fl»«l 
[B5] *#fe«KJ:&»t«S^#^^^35i|0CH^JaSI 
[B6] *»P«cJ:**ffc«*^^**^Si|««!» 
[B7] *»W®*fl^«<*:u-tr*^*a®— « 
[B8] "^pcc:«ft^4 i ^<*^-ifS J ?^©fif3i* 

[B9] ^micxhmm^^itm^(m(o^m 

[BIO] ^B^ccj:^^ib^#«f*^jfe^cC'Sto^ 

m i 3 ] i«MOMfbB*«#»**-?-*cfe«*?sti 
[B i 4 ] ^^<DMffc^4^(*^^tcfc^^vtti 
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y??mo 13, 93, 4 03 -nS^>* 5 

imi 5] 1«^*fWi*»##fe*«T-K:4ltf4pa 14, 2 1, 3 4, 5 4, 50 1, 9 4, 2 9 4, 2 9 

AlGaN^^^Kia^/i^i^S^lfeAiii^i^ 4a. 294b, 4 14, 4 1 2 -nS* ? ? KB 

^i/77io 15, 9 5, 4 0 5-attS 



[01 6] ★aWOMffett^it^tW^fert^nS 16, 36, 4 1, 56, 502, 96, 96a, 96 

i iiGaN*?? KHO^SiftjW^CS)**^*^^) I), 296, 4 1 6, 426, 4 3 6- P%tt>? *? YM 

Mft&itt'?37BL 17. 9 7, 407-p^3>^?HS 

[fWDSiffi ] 18.98,408 -MS 

11, 9 1, 4 0 1 -»« 1 9. 9 9, 409 JE*Sfii 
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